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oxu xro. - N w 

F oo 'Co F ^a F 'cxx 
x s s,r„ + o H, S\ r^r^ : 3 i% m ^xx ™.™^xx 

Example 145 ^^ci Example 146 ^^1 Example 147 Cl Example 148 Cl 

NH /""-fsl NH 





MS (M+H)°' 



?r O. F MS(M + H)° H ^^MS(M + H) < h^ MS(M + H)^5 



452,454 HN Y% 412,414 HN ^» 452,454 412,414 >Q^ 

Example 149 ' Example 150 Example 151°' Exampje_152 




NH 



0r o 

MS(M+H) :h J ~ MS (M+H): hI m MS (M+H): H Y*, MS (M+H):hi4 n 
466,468 Y*l 440,442 482, 484 11^1^ 480,482 

Example 153 ^^°' Example 154 Example 155 Example 156 







F HN. 



MS(M+H):T _ ~ F MS(M+H):T ~ F MS (M+H): HfJ 
HN -- N - 513,515 HN — H 



F -'^^ F HN. 



MS (M+H): 





516,5,8 ^ 
Example 157 



ci 



Example 158 




m8 - mo tX 530 ' 532 ™TX 

Cl Example 159 Example 160 

.OH 



H 2 N' 




HN, 



MS (M+H)°^ 





H 2 N 




426, 428 

Example 161 



„ " MS(M+H):T F MS(M+H)^ N 

Ytl 428 > 430 



Cl 



MS (M+H> :„„ N 

XX 426.428 428 '" 3 ° XX C1 

Example 162 C ' Example 163 Cl Example 164 
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r> „ 




MS ( M+H)*^ MS(M + H)V2 Lf MS^T^ 

lX 470 ' 472 

Example 165 Cl Example 

+H):7^ F MS(M+H,:.T 



MS (M+H): H A „ MS(M+H) H 1 4 <V4S4~'™YS d Z Tm""" 

452,454 Y*l 470,472 Y *) 4 ^ 2 ' 4i lU 498,500 

" " Cl Example 166 Cl Exam P le 167 C ' Example 168 Cl 




MS (M+H): 
528, 530 




MS (M+H): "T " ^ F MS (M+H): H 1 1 MS (M+H): 

VS 560,562 HN VS 544 > 546 \X 542 ' 544 
Example 169 ^^ Br Example 17(T Br Example 171 



Example 172 



H 2 N' 




MS (M+H): 
474, 476 



Example 173 



M' 0H 



F HISL 



MS (M+H): 
490, 492 




Example 174 




MS (M+H): 
456, 458 H ^f^ 

Example 175 



Br 



H 2 N' 




MS (M+H): 
472,474 ^ 

Example 176 




MS (M+H): 
488, 490 



Example 177 




MS (M+H) 
502, 504 

Example 178" 




MS (M+H)T ~ F MS (M+H)7T ^ ^ F 
514,516 HN ^X 514 ' 516 HU XX 
Example 179 8r Example 180 Br 
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Hrji 




H 2 N' 




MS (M+Hjff " F MS (M+H)7 
444, 446 HN ^^ 446 > 448 HN ^T^ 



Example 197 



E xample 198 



10 



Example 199 

N-{2-[N-(5-bromo(2-pyridyl))carbamoyl]-4,5-dimethoxyphenyI}(4- 
cyanophenyl)carboxamide 



OMe 




To a solution of 4,5-dimethoxy-2-nitrobenzoic acid (2.2gm, lOmmol) and 2-amino-5- 
bromopyridine (2.4giru 14mmol) in anhydrous pyridine (50mL) at 0°C was added 
POCI3 (1.9mL, 20mmol). After stirring at room temperature for 30min, the reaction 
was complete. The mixture was concentrated and diluted with EtOAc (200mL). The 
organic solution was washed with brine, dried and evaporated to give intermediate 
compound 1 (3.0gm, 80%). MS found for Ci 4 H 12 BrN 3 05 (M+H) + : 382.00, 383.95. 



A mixture of intermediate compound 1 (320mg, 0.83mmol) and SnCl 2 -2H 2 0 (900mg, 
15 4.0mmol) in EtOAc (lOmL) was re fluxed for 1 hour. Reduction completed. The solid 
was filtered through a celite bed. The filtrate was diluted with EtOAc (50mL), and the 
red solution was washed with IN aq. NaOH solution (x3) and brine, dried and 
evaporated to give intermediate compound 2 (230mg, 78%). MS found for 
C,4H I4 BrN 3 03 (M+H) + : 352.00, 354.05. 



20 
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To a solution of intermediate compound 2 (200mg, 0.57mmol) in a mixture of 
pyridine (3m L) and DCM (lOmL) was added 4-cyanobenzoyl chloride (140mg, 
(X85mmol). Precipitate formed immediately and the reaction was complete. The solid 
was collected by filtration and washed with DCM. After drying in vacco, the titled 
5 compound was obtained as a yellow solid in 70% yield (190mg). MS found for 
C22Hi 7 BrN 4 04 (M+H) + : 481.00, 483.00. 

Example 200 

(4,5-dimethoxy-2-{[4-(l-methyl(2-imidazolin-2- 
10 yl))phenyl]carbonylamino}phenyI)-N-(5-bromo(2-pyridyl))carboxamide 

OMe 



To a solution of compound obtained in Example 259 (lOOmg, 0.20mmol) in 10% 
Et3N/pyridine (lOmL) at 0°C was bubbled dry H 2 S gas to saturation. The mixture was 
stirred at ambient temperatures overnight, and the conversion was complete. The 

15 solvent was removed to dryness, and the residue was suspended in anhydrous acetone 
(lOmL), followed by addition of Mel (lmL). The reaction mixture was refluxed for 1 
hour. The solvent was removed by rotary evaporation. To the residue was added 
anhydrous MeOH (lOmL) and N-methylethylenediamine (lmL). The resulting 
mixture was refluxed for 1 hour, concentrated and subjected to RP-HPLC purification 

20 to give the title compound. MS found for C25H 2 4BrN 5 04 (M+H) + : 538.1, 540.1. 

Example 201 

4-(N-{2-[N-(5-bromo(2-pyridyI))carbamoyl]-4,5-dimethoxyphenyl}carbamoyl)- 
benzenecarboxamidine 




o 
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OMe 




O 



The title compound was obtained according to the procedure previously described. 
MS found for C 2 2H2oBrN 5 04 (M+H) + : 498.1, 500.0. 

5 Example 202 

N-(5-chloro(2-pyridyl)){2-[(4-cyanophenyl)carbonylamino]-5-methoxyphenyl}- 
carboxamide 



OMe 




O 

The title compound was obtained according to the procedure previously described. 
10 MS found for C 2 iH 15 ClN403 (M+H) + : 407.0. 



Example 203 

N-(5-chIoro(2-pyridyl))(5-metho 
carbonylamino}phenyl)carboxamide 



OMe 




15 o 

To the suspension of the compound Example 262 (lOOmg) in a mixture of anhydrous 
MeOH (5mL) and EtOAc (5mL) at 0°C was bubbled anhydrous HC1 gas to saturation. 
The mixture was stirred at ambient temperatures overnight. The conversion 
completed. The solvent was evaporated to dryness. The residue was dissolved in 

20 anhydrous MeOH ( 1 OmL), followed by addition of N-methylethylenediamine ( 1 mL). 
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The resulting mixture was refluxed for 1 hour, concentrated and subjected to RP- 
HPLC purification to give the title compound 263. MS found for C24H22CIN5O3 
(M+H) + : 464. 

5 Example 204 

4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4- 
methoxyphenyi}carbamoyl)benzene-carboxamidine 

OMe 



O 

The title compound was obtained according to the procedure previously described. 
10 MS found for C2iH 18 ClN 5 0 3 (M+H) + : 424. 

Example 205 

N-(5-chloro(2-pyridyl))(2-({4- 

[imino(methylamino)methyl]phenyl}carbonyIamino)-5- 
1 5 methoxyphenyllcarboxamide 



o 

The title compound was obtained according to the procedure previously described. 
MS found for C22H20CIN5O3 (M+Hf : 438. 




OMe 




20 



Example 206 

[2-({4-[(dimethylamino)iminomethylIphenyl}carbonyIamino)-5-methoxyphenyl]- 
N-(5-chloro(2-pyridyl))carboxamide 
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OMe 




CI 



O 



The title compound was obtained according to the procedure previously described. 
MS found for C 2 3H 22 C1N 5 03 (M+H) + : 452. 

5 Example 207 

N-(5-chIoro(2-pyridyl))(2-{[4-(iminopyrrolidinylmethyl)phenyl]carbonyIamino}- 
5-methoxyphenyl)carboxamide 



o 

The title compound was obtained according to the procedure previously described. 
1 0 MS found for C25H24CIN5O3 (M+H) + : 478. 

Example 208 

N-(5-chloro(2-pyridyl))(2-{[4-(iminopiperidylmethyl)phenyl]carbonylamino}-5- 
methoxyphenyl)carboxamide 



The title compound was obtained according to the procedure previously described. 
MS found for C26H26CIN5O3 (M+H) + : 492. 



OMe 




OMe 




O 



Example 209 
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N-(5-chloro(2-pyridyI))(2-{[4-(iminomorpholin-4- 
ylmethyl)phenyl]carbonylamin}-5-methoxyphenyl)carboxamide 

OMe 




O 

The title compound was obtained according to the procedure previously described. 
5 MS found for C 2 5H 2 4C1N 5 04 (M+H) + : 494. 1 . 



Example 210 

N-(5-chIoro(2-pyridyI))(2-{[4-(imino-l,4-thiazaperhydroin-4- 
ylmethyl)pheuyIjcarbonylamino}-5-inethoxyphenyl)carboxamide 



OMe 




10 o 

The title compound was obtained according to the procedure previously described. 
MS found for C25H74CIN5O3S (M+H) + : 510. 



Example 211 

15 (2-{[4-(amino(hydroxyimino)methyl)phenyI]carbonylamino}-5-methoxyphenyl)- 
N-(5-chloro(2-pyridyl))carboxamide 

OMe 




O 

To a suspension of compound N-(5-chloro(2-pyridyl)){2-[(4- 
cyahophenyl)carbonylamino]-5-methoxyphenyl}carboxamide (150mg) in EtOH 
20 (lOmL) was added hydroxyamine hydrochloride (80mg) and Et 3 N (200|uL). The 
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mixture was stirred at 60°C overnight and the reaction was complete. The solvent was 
evaporated and the crude material was purified by RP-HPLC to give the title 
compound. MS found for C21H18CIN5O4 (M+H) + : 440.1. 

5 Example 212 

N-(5-bromo(2-pyridyl)){2-[(4-cyanophenyl)carbonylamino|-5- 
methoxyphenyl}carboxamide 



o 

The title compound was obtained according to the procedure previously described. 
10 MS found forC2iH 15 BrN 4 Oj (M+H) + : 451.00, 453.00. 

Example 213 

N-(5-bromo(2-pyridyI))(5-methoxy-2-{[4-(l-methyl(2-imidazolin-2- 
yl))phenyl]carbonylamino}phenyl)carboxamide 



The title compound was obtained according to the procedure previously described. 
MS found for C24H 2 2BrN 5 03 (M+Hf : 508, 510. 



OMe 




OMe 




15 



o 



Example 214 

20 4-(N-{2-[N-(5-bromo(2-pyridyI))carbamoyI|-4- 

methoxyphenyl}carbamoyl)benzenecarboxamidine 
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OMe 




O 

The title compound was obtained according to the procedure previously described. 
MS found for C 2 iH l8 BrN 5 03 (M+H) + : 468.05, 470.00. 

5 Example 215 

N-(5-bromo(2-pyridyI))[2-({4- 

[imino(methylamino)methyl|phenyl}carbonyIamino)-5- 
methoxyphenyl]carboxamide 



OMe 




O 

10 The title compound was obtained according to the procedure previously described. 
MS found for C 22 H 2 oBrN 5 03 (M+H) f : 482, 484. 



Example 216 

[2-({4-l(dimethylamino)iminomethyl|phenyl}carbonylamino)-5-methoxyphenyl]- 
1 5 N-(5-bromo(2-pyridyl))carboxamide 

OMe 




O 

The title compound was obtained according to the procedure previously described. 
MS found for C 23 H 22 BrN 5 0 3 (M+H) + : 496.1, 498.1. 



20 Example 217 
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N-(5-chloro(2-pyridyl))(2-{[4-(iminopyrrolidinylmethyl)phenyl]carbonyiamino}- 
5-methoxyphenyl)carboxamide 

OMe 

o 

The title compound was obtained according to the procedure previously described. 
5 MS found for C^H^BrNsC^ (M+H) + : 522, 524. 

Example 218 

N-( N-(5-bromo(2-pyridyl))(2-{[4- 

(iminopiperidylmethyl)pheny!]carbonylamino}-5-inethoxyphenyI)carboxamide 

OMe 




NH O 

10 ~ 6 

The title compound was obtained according to the procedure previously described. 
MS found for C26H 2 6BrN 5 03 (M+H) + : 536.1, 538.1. 

Example 219 

15 N-(5-bromo(2-pyridyl))(2-{[4-(iminomorphoIin-4- 

y!methyl)phenyl]carbonylamino}-5-methoxyphenyl)carboxamide 

OMe 



NH 





l\T \ V ^NH O 

WAY 
O 

The title compound was obtained according to the procedure previously described. 
MS found for C 2 5H24BrN 5 04 (M+H) + : 538.1, 540.1. 



20 
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Example 220 

N-(5-bromo(2-pyridyl))(2-{[4-(imino-l,4-thiazaperhydroin-4- 
ylmethyl)phen\i]carbonylamino}-5-methoxyphenyl)carboxamide 



OMe 




O 

5 The title compound was obtained according to the procedure previously described. 
MS found for C25H 2 4BrN 5 0 3 S (M+H) + : 554.1, 556.05. 

Example 22 1 

(2-{[4-(amino(hydroxyimino)methyl)phenyl]carbonylamino}-5-methoxyphenyl) 
1 0 N-(5-bromo(2-pyridyI))carboxamide 

OMe 




O 

The title compound was obtained according to the procedure previously described. 
MS found for C2iH l8 BrN 5 0 4 (M+H) + : 484.1,486.0. 

15 Example 222 

N-(5-chloro(2-pyridyl)){6-[(4-cyanophenyl)carbonylamino]-3- 
hydroxyphenyl}carboxamide 

OH 




o 

To a suspension of compound N-(5-chloro(2-pyridyl)){2-[(4-cyanophenyl)- 
20 carbonylamino]-5-methoxyphenyl}carboxamide (500mg, 1.2mmol) in DCM (lOOmL) 
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at -78°C was added BBr3 (2mL). The mixture was stirred at ambient temperatures for 
72 hours. The solid was collected by filtration and was washed by DCM and water, 
dried under vacuum. The filtrate was concentrated and extracted with EtOAc. The 
organic extract was washed with brine, dried and evaporated. The resulting solid was 
5 combined with the solid obtained from filtration to give the title compound. Total 
yield is 90% (430mg). MS found for C2oH 13 ClN 4 03 (M+H) + : 393.0. 

Example 223 

ethyl 2-{3-[N-(5-chloro(2-pyridyl))carbamoyI|-4-[(4- 
1 0 cyanophenyl)carbonylamino]-phenoxy}acetate 




o 



To a mixture of compound N-(5-chloro(2-pyridyl)) j6-[(4-cyanophenyl)- 
carbonylamino]-3-hydroxyphenyl}carboxamide (50mg, 0.13mmol) and CS2CO3 
(83mg, 0.25mmol) in DMF (ImL) at room temperature was added ethyl bromoacetate 
1 5 (15f.iL, 0.13mmol). The mixture was stirred for 1 hour before diluted with EtOAc 
(20mL) and water (lOmL). The organic layer was washed with brine dried and 
evaporated to give 70mg of the crude compound, which was used without farther 
purification. MS found for C24H19CIN4O5 (M+H) + : 479.0. 

20 Example 224 

methyl 2-[4-({4-[(dimethylamino)iminomethyl|phenyl}carbonylamino)-3-[N-(5- 
chloro(2-pyridyl))carbamoyl]phenoxylacetate 
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ci 



o 

The title compound was obtained according to the procedure previously described. 
MS found for C25H24CIN5O5 (M+H) + : 510.1. 

5 Example 225 

(6-{[4-(amino(hydroxyimino)methyl)phenyl]carbonylamino}0-hydroxyphenyI)- 
N-(5-chIoro(2-pyridyl))carboxamide 

OH 



O 

The title compound was obtained according to the procedure previously described. 
10 MS found for C 2 ()H 16 C1N 5 04 (M+Na) + : 448.0. 

Example 226 

4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-hydroxyphenyl}carbamoyl)- 
benzenecarboxamidine 



The title compound was obtained according to the procedure previously described. 
MS found for C 2 oH I6 ClN 5 03 (M+H) + : 410.1. 




OH 




O 



Example 227 
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4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-hydroxyphenyl}carbamoyl)- 
benzenecarboxamidine 

.OH 




To a solution of Example 284 (lOmg) in MeOH (lmL) was added 50|iL of IN aq. 
LiOH solution. The mixture was stirred for 1 hour and purified by RP-HPLC to give 
the title compound. MS found for C24H22CIN5O5 (M+H) + : 496. 



Example 228 



OMe 




C 24 H 21 C1FN 5 0 3 
Exact Mass. 481.13 
Mol. Wt.: 481.91 



10 The title compound was synthesized according to the procedure described previously. 
MS found for C24H21CIFN5O3: (M+H) + : 482.1. 



Example 229 

OMe 




C 21 H 1V C1FN 5 0 3 
Exact Mass: 441.10 
Mol. Wt.: 441.84 



The title compound was synthesized according to the procedure described previously. 
MS found for C 2 ,H I7 C1FN 5 03: (M+H) + : 442.1. 
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Example 230 



OMe 




C 22 H 19 C1FN 5 0 3 
Exact Mass: 455. 12 
Mol. Wt.: 455.87 



The title compound was synthesized according to the procedure described previously. 
MS found for C 2 2H 19 C1FN 5 0 3 : (M+H) + : 456.1. 



10 



Example 23 1 



OMe 




C 23 H 21 C1FN 5 0 3 
Exact Mass: 469.13 
Mol. Wt.: 469.90 



The title compound was synthesized according to the procedure described previously. 
MS found for C23H21CIFN5O3: (M+H) + : 470.1. 



Example 232 



OMe 




C 24 H 2i ClFN 5 0 3 
Exact Mass: 481.13 
Mol. Wt.: 481.91 



1 5 The title compound was synthesized according to the procedure described previously. 
MS found for C24H21CIFN5O3: (M+H) + : 482.1. 
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Example 233 



OMe 




C 25 H 23 CIFN 5 0 3 
Exact Mass: 495.15 
Mol. Wt.: 495.93 



The title compound was synthesized according to the procedure described previously. 
MS found for C25H23CIFN5O3: (M+H) + : 496.1. 



10 



Example 234 



OMe 




C 26 H 25 CIFN 5 0 3 
Exact Mass: 509.16 
Mol. Wt.: 509.96 



The title compound was synthesized according to the procedure described previously. 
MS found for C26H25CIFN5O3: (M+H) + : 510.2. 



Example 235 



OMe 




C 25 H 23 C1FN 5 0 4 
Exact Mass: 511.14 
Mol. Wt.: 511.93 



The title compound was synthesized according to the procedure described previously. 
15 MS found for C25H23CIFN5O4: (M+H) + : 512.2. 
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Example 236 



OMe 




C25H23CIFN5O3S 
Exact Mass: 527.12 
Mol. Wt.: 528.00 



The title compound was synthesized according to the procedure described previously. 
MS found for C25H23CIFN5O3S: (M+H) + : 528.1. 



10 



Example 237 



OMe 



HO. 



H ? N 




C 21 H 17 C1FN 5 0 4 
Exact Mass: 457.10 
Mol. Wt.: 457.84 



The title compound was synthesized according to the procedure described previously. 
MS found for CziHnClF^O^ (M+H) + : 458.1. 

Example 238 




C 27 H 26 C1N 5 0 5 
Exact Mass: 535.16 
Mol. Wt.: 535.98 

o 

The title compound was synthesized according to the procedure described previously. 
MS found for C 2 7H 26 C1N 5 0 5 : (M+H)": 536.1. 



Example 239 
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OCH 2 C0 2 H 

(] H C 25 H 22 CUN 5 0 5 
/ — N ^^^r^ N ^ Exact Mass: 507.13 

S ^Osr ° XX, Mo1 w ' ; 507,3 

O 

The title compound was synthesized according to the procedure described previously. 
MS found for C25H22CIN5O5: (M+H) + : 508.1. 



10 



15 



Example 240 

OCH 2 C0 2 Et 



H 2 N 




C 24 H 22 C1N 5 0 5 
Exact Mass: 495.13 
Mol. Wt.: 495.91 



O 

The title compound was synthesized according to the procedure described previously. 
MS found for C 24 H 22 C1N 5 05: (M+H) + : 496.1. 

Example 241 

OCH 2 C0 2 H 

Ijj u C 22 H 18 C1N 5 0 5 
^^^r^ / N Exact Mass: 467.10 

X i XX a MoL wt - : 46786 

o 




The title compound was synthesized according to the procedure described previously. 
MS found forC22H 18 ClN50 5 : (M+H) + : 468.1. 

Example 242 
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9CH 2 C0 2 Et 

C 26 H 26 C1N 5 0 5 
Exact Mass: 523. 16 
Mol. Wt.: 523.97 

.NH 
O 

The title compound was synthesized according to the procedure described previously. 
MS found for C26H26CIN5O5: (M+H) + : 524.2. 




5 Example 243 



OCH 2 C0 2 Et 




C 27 H 26 C1N 5 0 5 
Exact Mass: 535.16 
Mol. Wt.: 535.98 



The title compound was synthesized according to the procedure described previously. 
MS found for C 27 H 26 C1N 5 0 5 : (M+H) + : 536.1. 



10 



Example 244 



OCH 2 C0 2 H 




C 25 H 22 C1N 5 0 5 
Exact Mass: 507.13 
Mol. Wt.: 507.93 



15 The title compound was synthesized according to the procedure described previously. 
MS found for C25H22CIN5O5: (M+H) + : 508.1. 
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Example 245 



OCH 2 C0 2 Et 




NH V^k^N N C 28 H 28 CIN 5 0 5 

OIL/^ ] | Y ^ Exact Mass: 549.18 

N \^ V^/ NH ° Mol. Wt.: 550.01 

o 

The title compound was synthesized according to the procedure described previously. 
MS found forC 28 H2sClN50 5 : (M+H) 4 ": 550.2. 

Example 246 

OCH 2 C0 2 H 



NH 



O 





, NH O 



H C 26 H 24 C1N 5 0 5 

Exact Mass: "521.15 
Mol. Wt.: 521.95 

C! 




O 

The title compound was synthesized according to the procedure described previously. 
10 MS found forC26H 2 4ClN 5 0 5 : (M+H) + : 522.1. 

Example 247 

OCH 2 C0 2 Et 





NH 'U^^N^ C 29 H 30 ClN 5 O 5 

J r ^\ T IT 1 ^1 Exact Mass: 563.19 

V .NH O \^k c , Mol. Wt.: 564.03 

O 

1 5 The title compound was synthesized according to the procedure described previously. 
MS found for C29H30CIN5O5: (M+H) + : 564.2. 



Example 248 
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C 27 H 26 C1N 5 0 5 
Exact Mass: 535.16 
Jm o II I Mol. Wt.: 535.98 

O 

The title compound was synthesized according to the procedure described previously. 
MS found for C^H^ClNsOs: (M+H) + : 536.1. 

5 Example 249 



OCH 2 C0 2 Et 




10 



C 27 H 25 C1FN 5 0 5 
Exact Mass: 553.15 
Mol. Wt.: 553.97 



The title compound was synthesized according to the procedure described previously. 
MS found for C27H25CIFN5O5: (M+H) + : 554.2. 

Example 250 



OCH 2 C0 2 H 




C 25 H 21 C1FN 5 0 5 
Exact Mass: 525.12 
Mol. Wt.: 525.92 



15 



The title compound was synthesized according to the procedure described previously. 
MS found for C 25 H 21 C1FN 5 0 5 : (M+H) + : 526.1. 
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Example 251 



OCH 2 C0 2 Et 




C 24 H 21 C1FN 5 0 5 
Exact Mass: 513.12 
Mol. Wt.: 513.91 



The title compound was synthesized according to the procedure described previously. 
MS found for C24H21CIFN5O5: (M+H) + : 514.1. 



Example 252 



OCH 2 C0 2 H 



H ? N 




C 22 H, 7 C1FN 5 0 5 
Exact Mass: 485.09 
Mol. Wt.: 485.85 



The title compound was synthesized according to the procedure described previously. 
MS found for C22H17CIFN5O5: (M+H) + : 486. 



10 



Example 253 



OCH 2 C0 2 Et 




C 26 H 25 C1FN 5 0 5 
Exact Mass: 541.15 
Mol. Wt.: 541.96 



1 5 The title compound was synthesized according to the procedure described previously. 
MS found for C26H25CIFN5O5: (M+H) + : 542.1. 
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The title compound was synthesized according to the procedure described previously. 
5 MS found for C24H21CIFN5O5: (M+H) + : 514.1. 



Example 255 



OCH 2 C0 2 Et 




C 27 H 2 5C1FN 5 05 
Exact Mass: 553. 15 
Mol. Wt.: 553.97 



10 The title compound was synthesized according to the procedure described previously. 
MS found for C 2 7H 2 5C1FN 5 05: (M+H) + : 554.1. 




The title compound was synthesized according to the procedure described previously. 
MS found forC 25 H 2 ,ClFN 5 0 5 : (M+H) + : 526.1. 
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225 



OCH 2 C0 2 Et 




C 28 H 27 C1FN 5 0 5 
Exact Mass: :>67.17 
Mol. Wt.: 568.00 



The title compound was synthesized according to the procedure described previously. 
MS found for C28H27CIFN5O5: (M+H) + : 568.1. 

Example 258 



10 



OCH 2 C0 2 H 




C 26 H 23 C1FN 5 0 5 
Exact Mass: 539.14 
Mol. Wt.: 539 94 



The title compound was synthesized according to the procedure described previously. 
MS found for C 2 6H 2 3C1FN 5 05: (M+H) + : 540.1. 



15 



Example 259 



OCH 2 C0 2 Et 




C 29 H 29 C1FN 5 0 5 
Exact Mass: 58 1. IS 
Mol. Wt.: 582.02 



The title compound was synthesized according to the procedure described previously. 
MS found for C29H29CIFN5O5: (M+H) + : 582.2. 
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Example 260 




C 27 H 25 C1FN 5 0 5 
Exact Mass: 553. 15 
Mol. Wt.: 553.97 



F 



The title compound was synthesized according to the procedure described previously. 
MS found for C27H25CIN5O5: (M+H) + : 554.1. 

5 

Example 261 
Step 1 : 



10 




To a solution of 2-amino-5-bromopyridine (882mg, 5.1mmol) in tetrahydrofuran 
(5ml) was added 0.5M potassium bis(trimethylsilyl)amide in toluene (20ml, 
lO.lmmol) dropwise at -78 °C. After stirred for additional 0.5hr at -78 °C, the 

15 mixture was added 5-chloroisatoic anhydride (lg, 5.1mmol) at -78 °C. The mixture 
was warmed up to r.t gradually and stirred overnight. After concentrated, the crude 
was washed with saturated ammonium chloride solution and extracted by ethyl 
acetate. The organic layer was dried over magnesium sulfate and concentrated to give 
(2-amino-5-bromophenyl)-N-(5-chloro(2-pyridyl))carboxamide as yellow solid 

20 (1.54g. 92%). MS found for C12H9BrClN30 M + =327, (M+2) + =329. 



Step 2: 



WO 01/64642 



PCT/US01/06247 



227 




To a solution of the compound of (2-amino-5-bromophenyl)-N-(5-chloro(2- 
pyridyl))carboxamide (1.33g, 4.07mmol) in dichloromethane (10ml) was added 4- 
5 cyanobenzoly chloride (808mg, 4.88mmol) and pyridine (1ml, 12.21mmol). The 
mixture was stirred at r.t. overnight. The precipitate was filtered and washed with a 
little amount of dichloromethane to give N-{4-chloro-2-[N-(5-bromo(2- 
pyridyl))carbamoyl]phenylK4-cyanophenyl)carboxamide as yellow solid (1.36g, 
73%). MS found for C20H12BrClN4O2 M + =455, (M+2) + =457. 

10 

Step 3: 



HN 




15 To a solution of the compound of N-{4-chloro-2-[N-(5-bromo(2- 
pyridyl))carbamoyl]phenyl}(4-cyanophenyl)carboxamide (l-36g, 3mmol) in 
anhydrous pyridine (20ml) and triethyl amine (2ml) was saturated with hydrogen 
sulfide gas at 0 °C. The mixture was stirred at r.t. overnight. After concentrated, the 
residue was dissolved in anhydrous acetone (20ml) and iodomethane (1.87ml, 
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30mmol) was added. The mixture was refluxed for 2 hrs. After concentrated, the 
residue was dissolved in anhydrous methanol (20ml) and a solution of 2M 
dimethylamine (in THF) (15ml, 30mmol) and acetic acid (10ml) in anhydrous 
methanol (5ml) was added. The mixture was refluxed for 2 hrs. After concentrated, 
5 the crude residue was purified by RP-HPLC to give target as white solid (750mg, 
50%). MS found C22H19BrClN502 M + =500, (M+2) + =502. 



Example 262 

10 

Step 1 : 




To a solution of 2-amino-5-chloropyridine (787mg, 6.1mmol) in tetrahydrofuran 
(5ml) was added 0.5M potassium bis(trimethylsilyl)amide in toluene (20ml, 

15 lO.lmmol) dropwise at -78 °C. After stirred for additional 0.5hr at -78 °C, the 
mixture was added 5-chloroisatoic anhydride (lg, 5.1mmol) at -78 °C. The mixture 
was warmed up to r.t gradually and stirred overnight. After concentrated, the crude 
was washed with saturated ammonium chloride solution and extracted by ethyl 
acetate. The organic layer was dried over magnesium sulfate and concentrated to give 

20 (2-amino-5-chlorophenyl)-N-(5-chloro(2-pyridyl))carboxamide as yellow solid (1.39g. 
99%). MS found for C12H9C12N30 M + =282, (M+2) + =284. 



Step 2: 
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CI 



A solution of 2-fluoro-4-cyanobenzoic acid (lg, 6.06mmol) in thionyl chloride (5ml) 
was refluxed for 2 hr. After concentration, the residue was dissolved in 
5 dichloromethane (5ml). And a solution of the compound of (2-amino-5- 
chlorophenyl)-N-(5-chloro(2-pyridyl))carboxamide ( 1 ,2g, 4.25mmol) in 
dichloromethane (10ml) and pyridine (1.47ml, 18.18mmol) were added. The mixture 
was stirred at r.t. overnight. The precipitate was filtered and washed with a little 
amount of dichloromethane to give N-{4-chloro-2-[N-(5-chloro(2- 
10 pyridyl))carbamoyl]phenyl}(2-fluoro-4-cyanophenyl)carboxamide (2.03g, 78%). MS 
found for C20H1 1C12FN402 M + =429, (M+2) + =431. 

Step 3: 



HN 




15 

To a solution of the compound of N-{4-chloro-2-[N-(5-chloro(2- 
pyridyl))carbamoyl]phenyH(2-fluoro-4-cyanophenyl)carboxamide (3g, 7mmol) in 
anhydrous pyridine (40ml) and triethyl amine (4ml) was saturated with hydrogen 
sulfide gas at 0 °C. The mixture was stirred at r.t. overnight. After concentrated, the 



WO 01/64642 



PCT/US01/06247 



230 

residue was dissolved in anhydrous acetone (60ml) and iodomethane (4.36ml, 
70mmol) was added. The mixture was refluxed for 2 hrs. After concentrated, the 
residue was dissolved in anhydrous methanol (50ml) and a solution of 2M 
dimethylamine (in THF) (35ml, 70mmol) and acetic acid (30ml) in anhydrous 
5 methanol (15ml) was added. The mixture was refluxed for 2 hrs. After concentrated, 
the crude residue was purified by RP-HPLC to give target as white solid (1.7g, 50%). 
MS found C22H18C12FN502 M + =474, (M+2) + =476. 



10 Examples 263-280 



The following compounds were similarly prepared. 




Example 263 

M+=512 , 
(M+2)+=514 Br 
C 2 3H 19 BrClN50 2 



NH 




O 
O 



Example 266 
M*=500 
(M+2)*=502 Br 
C 22 H 19 BrCIN 5 0 2 

NH 

A 




NH 




O 
O 



CI 




Example 269 

M*=542 
(M+2) + =544 Br > 

C24H 2 iBrCIN 5 0 3 



NH 



NH 



NH 




Exam ph 
M*=526 
(M+2)+=528 
C 24 H 21 BrCIN 5 0 2 
NH 



NH 

N=- 



Br' 




O 



NH 



Example 267 
M + =486 
(M+2)*=488 
C 21 H 17 BrCIN 5 0 2 



Br 



NH 



CI 



HOHN 



Example 270 

M*=488 
(M+2f =490 




O 
O 



NH 



Br 



C 2 oH 15 BrCIN 5 0 3 



CI 






Example 265 
M + =540 

(M+2) + =542 Br' 
C 25 H 23 BrCIN 5 0 2 
NH 

H 2 N 



CI 




Example 268 

M + =472 
(M>2) + =474 
C 20 H 15 BrCIN 5 O 2 

NH 

cr ii 




CI 



o 
o 




Example 271 
M + =512 
(M+2)*=514 
C 23 H 19 BrCIN 5 0 2 



NH 

0 

Ct 



Br 
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O' 



Example 272 

M+=486 
<M+2)+=488 CI 

C 2 3Hi8Ci2FN 5 02 



N=< 

^ // 



NH 



NH 




F ^ 

o 




NH 



Example 275 N= 

M '=474 
(M+2) + =476 CI 
C22H18CI2FN5O2 



NH 




H 

.. N. 



Example 273 

M + =500 \ ^ 

(M+2)+=502 CI 7 
C 2 4H 20 CI 2 FN 5 O 2 
NH 



o=< 

NH 

N — 




NH 



CI 



rra 

NH 

Example 278 
M + =516 

(M+2)*=518 C | 
C24H 2 oCI 2 FN 5 03 



CI 



N 




Example 274 

M + =514 
(M+2) + =516 
C 2 5H22CI 2 FN 5 02 
NH 



CI 



H 2 N" 



NH 



Example 276 

~T \ // 

M + =460 / 
(M+2) + =462 Cl 
C 21 H 16 CI 2 FN 5 0 2 



HOHN 



Example 279 N 

M + =462 ^ ^ 

<M+2) + =464 CI' 
C2oH,4CI 2 FN 5 0 3 




CI 



Example 277 



O 



NH 



M =446 
(M+2)"=448 CI 
C2oH 14 Cl2FN 5 0 2 



CI 




(M+2) + =488 CI 
C 2 3H 18 CI 2 FN502 



CI 




5 



Examples 281-287 

The following compounds were similarly prepared. 
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Example 288 



5 




Step 1 : A solution of methyl 2-amino-5-nitrobenzoate (1 equiv) and 4-cyanobenzoic 
acid (1 equiv) in pyridine was treated with POCI3 (1.1 equiv) for 1 h . The resulting 
mixture was quenched by slow addition of water, and extracted with EtOAc. The 
organic layer was dried over MgSOa, filtered and flash chromatography ed to give the 
1 0 desired product. 

Step 2: A solution of 2-amino-5-bromopridine (45 mg, 4.0 equiv) in 5 mL of 
methylene chloride treated with AlMe3 (2M in hexane, 0.65 mL, 20 equiv) for 30 min 
was added the compound obtained in step 1 (0.064 mmol, 1 equiv). The mixture was 
15 stirred at rt overnight, quenched with saturated aqueous potassium sodium tartrate. 

The organic layer was dried over MgS0 4 , filtered, evaporated and purified by column 
chromatography to give the desired product. 
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Step 3: The product obtained in step 2 was subjected to standard Pinner conditions to 
give the title compound after HPLC (CI 8 reversed phase, eluting with 0.5% TFA in 
H 2 0/CH,CN). MS (M+H) + : 467. 

5 Example 289 




This compound was prepared according to the procedure previously described. 
MS (M+H) + : 467. 

10 

Example 290-302 

The following compounds were prepared according to the procedure previously 
described. 

15 
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Example 303 



OMe 




His 

Eample 303 
MS (M+H): 452 



Example 297 (1 equiv) in CH2CI2 was treated with BBr 3 (4 equiv) overnight, 
quenched with ice water. HPLC (CI 8 reversed phase, eluting with 0.5% TFA in 
H2O/CH3CN) gave the title compound. MS (M+H) + : 438. 



10 Example 304-308 

The following compounds were prepared according to the procedure previously 
described. 
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Example 309 

5 This compound was prepared according to the procedure previously described. MS 
(M+H) + : 543. 




Example 3 10-3 15 

10 

The following compounds were prepared according to the procedure previously 
described. 
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5 Example 316 




The title compound was synthesized according to the procedure described previously. 
ES-MS417(M+1). 

10 



Example 317 
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N 




The title compound was synthesized according to the procedure described previously. 
ES-MS 431(M+1). 

5 Example 318 



N 




The title compound was synthesized according to the procedure described previously. 
ES-MS 404(M+1). 

10 

Example 319 

N 
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The title compound was synthesized according to the procedure described previously. 



Example 53 (15 mg) was refluxed in pyridine in the presence of 0.1 mL of Mel 
overnight. The volatile was evaporated and the residue was purified by HPLC to give 
10 example 403. MS (M+H): 436. 

Examples 321-322 

The following compounds were prepared according to the procedure previously 
15 described. 



ES-MS 445(M+1). 



5 Example 320 





Example 323 



20 
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Compound 304 (20 mg) was dissolved in 10 mL of CH 2 C1 2 and was treated with 2 mL 
of BBn (IN in CH2CI2) overnight. The reaction was quenched with water and reverse 
phase HPLC gave the desired product. ES-MS 424 (M+H). 

5 

Example 324-336 



The following compounds were prepared according to the procedure previously 
described . 
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Example 337-344 



The following compounds were prepared according to the procedure previously 
described. 



Me^ 





Eample 
MS (M 



= 337 HN V^| Eample 338 Eample 339 X^L Sample 340 J^JL 

+ H):439 pA^A C( MS (M+H): 465 F^^CI MS (M+H): 479 r^^ci MS (M+H): 451 r^^Q 






I H 



Eample 341 
MS (M+H): 421 



SO 

"a 



o* 





H 




Eample 342 
MS (M+H): 447 



Eample 343 
C| MS (M+H): 461 



CO 



M ^ [I 





Eample 344 U JL 

C| MS (M+H): 433 



CI 



Example 345-360 



10 The following compounds were prepared according to the procedure previously 
described. 

o 



Me 2 N' 




o a 





0^ a 9cn 





Eample 
MS 



iple345 HN >r'S Eample 346 HN >f r S Eample 347 ^ff ^) Eample 348 'U^ r , 

(M+H): 541 ll^Jk MS (M+H): 553 l \^k c , MS (M+H): 567 V^ C) MS (M+H): 581 



Me 2 N' 




Me^^Me 
-NY^L Me 




45 o W; 0 

+HM99 ^U^r, sample 350 Ijl, Eample 351 'Y *1 Eample 352 ^^ Cl 

' Cl MS (M+H): 511 V CI MS (M+H): 525 ^^Cl MS (M+H): 539 Cl 
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Example 361-390 

5 

The following compounds were prepared according to the procedure previously 
described. 
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Example 391-398 



10 The following compounds were prepared according to the procedure previously 
described 
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Step 1: A mixture of 4-cyanobenzaldehyde (1 equiv), 4-chloro-2-(5-chloro-2- 
5 pyridinyl)amino-carbonyl aniline (1 equiv) and glacial acetic acid (10 equiv) in 

CH2CI2 was stirred at rt for 30 min. NaBH(OAc) 3 (3 equiv) was added at once and the 
mixture was stirred overnight. The reaction was quenched with water and the organic 
layer was washed with brine and dried over Na 2 S04- Column separation over silica 
gel gave the desired product. 

10 

Step 2: A solution of the compound obtained in step 1(15 mg) in anhydrous pyridine 
(10 mL) and triethyl amine (2 mL) was saturated with hydrogen sulfide gas at 0 °C. 
The mixture was stirred at rt overnight. After concentration, the residue was dissolved 
in anhydrous acetone (10 mL) and iodomethane (1 mL) was added. The mixture was 
15 refluxed for 2 hrs. After concentration, the residue was dissolved in anhydrous 
methanol (5 mL) and a solution of pyrrolidine (0.5 mL) and acetic acid (0.5 mL) in 
anhydrous methanol (5ml) was added. The mixture was refluxed for 15 min. After 
concentrated, the crude residue was purified by RP-HPLC to give target. MS (M+H) 
468. 

20 
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Examples 400-426 

The following compounds were prepared according to the procedure previously 
described. 
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5 Example 427 




Step 1 : A mixture of 4-cyanobenzyl bromide (1 equiv), methyl 2-hydroxybenzoate ( 1 
equiv) and cesium carbonate (10 equiv) in DMFwas stirred at rt overnight. The 
mixture was then diluted with EtOAc, washed with water, dried over Na 2 S0 4 , filtered 
10 and evaporated to give the product. 

Step 2: A solution of the compound obtained in step 1 (1 equiv) in MeOH was treated 
with IN LiOH (2.2 equiv) for lh. After removal of methanol and acidifying with IN 
HC1 to PH -1, the mixture was extracted with EtOAc. The organic layer was dried 
15 over Na 2 S0 4 , filtered and evaporated to give the product. 

Step 3: A solution of the compound obtained in step 2 (1 equiv) in dichloromethane 
was treated with oxalyl chloride (3 equiv) and 2 drops of DMF at rt for 3 h. The 
volatile was evaporated and the residue was redissolved in methylenechloride. To the 
20 solution was added 2-amino-5-chloropyridine (1 equiv) and pyridine (5 equiv). The 
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mixture was stirred at rt for 2h, washed with water, dried over Na 2 S0 4 , filtered and 
evaporated to give the product. 

Step 2: A solution of the compound obtained in step 3(15 mg) in anhydrous pyridine 
5 (10 mL) and triethyl amine (2 mL) was saturated with hydrogen sulfide gas at 0 °C. 
The mixture was stirred at rt overnight. After concentration, the residue was dissolved 
in anhydrous acetone (10 mL) and iodomethane (1 mL) was added. The mixture was 
refluxed for 2 hrs. After concentration, the residue was dissolved in anhydrous 
methanol (5 mL) and a solution of pyrrolidine (0.5 mL) and acetic acid (0.5 mL) in 
10 anhydrous methanol (5ml) was added. The mixture was refluxed for 15 min. After 
concentrated, the crude residue was purified by RP-HPLC to give target. MS (M+H) 
435, 

Examples 428-431 
1 5 The following compounds were similarly prepared. 




Example 432 




20 Step 1: A solution of 2-carboxybenzaldehyde (1 equiv) in dichloromethane was 
treated with oxalyl chloride (3 equiv) and 2 drops of DMF at rt for 3 h. The volatile 
was evaporated and the residue was redissolved in methylenechloride. To the solution 
was added 2-amino-5-chloropyridine (1 equiv) and pyridine (5 equiv). The mixture 
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was stirred at rt for 2h, washed with water, dried over Na2S0 4 , filtered and evaporated „ 
to give the product. 

Step 2: A mixture of the compound obtained in step 1 (1 equiv), 4-cyanoaniline (1 
5 equiv) and glacial acetic acid (10 equiv) in CH 2 C1 2 was stirred at rt for 30 min. 

NaBH(OAc) 3 (3 equiv) was added at once and the mixture was stirred overnight. The 
reaction was quenched with water and the organic layer was washed with brine and 
dried over Na 2 S0 4 . Column separation over silica gel gave the desired product. 

Step 3: A solution of the compound obtained in step 2(15 mg) in anhydrous pyridine 
(10 mL) and triethy! amine (2 mL) was saturated with hydrogen sulfide gas at 0 °C. 
The mixture was stirred at rt overnight. After concentration, the residue was dissolved 
in anhydrous acetone (10 mL) and iodomethane (1 mL) was added. The mixture was 
refluxed for 2 hrs. After concentration, the residue was dissolved in anhydrous 
methanol (5 mL) and a solution of pyrrolidine (0.5 mL) and acetic acid (0.5 mL) in 
anhydrous methanol (5ml) was added. The mixture was refluxed for 15 min. After 
concentrated, the crude residue was purified by RP-HPLC to give target. MS (M+H) 
434. 

20 Examples 433-437 



The following compounds were similarly prepared. 
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Example 438 

on °<o.' 

■xx 

Step 1: A mixture of 4-chloromethylbemzoyl chloride (1 equiv), 4-chloro-2-(5- 
chloro-2-pyridinyl)amino-carbonyl aniline (1 equiv) and pyridine (5 equiv) in CH2CI2 
5 was stirred at reflux for 4 h. The reaction was cooled to rt and the organic layer was 
washed with brine and dried over Na2SC>4. Column separation over silica gel gave the 
desired product (-20% yield). 

Step 2: A solution of the compound obtained in step 1(15 mg) in DMF (1 mL) was 
10 treated with pyrrolidine (1 mL) at rt overnight. After removing the volatile, the crude 
residue was purified by RP-HPLC to give the target. MS (M+H) 469. 

Example 439-458 

15 The following compounds were prepared according to the procedure previously 
described. 
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Example 459-494 

5 The following compounds were prepared according to the procedure previously 
described. 
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Example 495 

N-{2-[N-(5-chloro(2-pyridyI))carb^ 
5 yl))phenyIlcarboxamide 




Preparation of methyl 3-[(4-cyanophenyl)carbonylamino]thiophene-2-carboxylate 



10 



A mixture of 4-cyanobenzoyl chloride (1.0500g, 6.4 mmol), methyl 3- 
aminothiophenecarboxylate (l.OOOOg, 6.4 mmol), and triethylamine (1 mL, 7.0 mmol) 
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in dichloromethane was stirred at room temperature for 18 hours. The mixture was 
poured into a separatory funnel and washed by 1 N HC1. The organic layers were 
combined, dried over MgS04, concentrated in vacuo, and chromatographed through a 
silica gel column to give the title compound 1.6588 g (91%). ES-MS 287 (M+l). 

5 

Preparation of N- {2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)}(4- 
cyanophenyl)carboxamide 

A portion of 2-amino-5-chloropyridine (68.6 mg, 0.5 mmol) was treated with AlMe3 
10 (0.8 mL, 1.6 mmol), followed by adding the product from step A (160 mg, 0.5 mmol). 
The mixture was stirred at room temperature for 18 hours. The excess of AlMe3 was 
killed by IN HC1 solution. The organic layers were combined, dried over MgS04, 
concentrated in vacuo, and chromatographed through a silica gel column to give the 
title compound 0.1528 g (80%). ES-MS 383 (M+l). 



A mixture of the product from step B (0.1528 g, 0.4 mmol) and EtOH saturated with 
HC1 was stirred at room temperature for 18 hours. The solvent was removed by a 
rotovap. The crude oil was treated with 2 mL N-methylethylenediamine for 2 hours 
until the reaction was complete. Prep HPLC was used to purity the final product. It 
20 gave 0.1537 g (88%). ES-MS 440(M+1 ). 

Example 496 

{4-[(dimethyIamino)iminomethyl]phen\i}-N-{2-[N-(5-chloro(2- 
pyridyI))carbamoyIl(3-thienyI)}carboxamide 



The title compound was obtained according to the procedure previously described. 
ES-MS 428 (M+l). 



15 



25 
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Example 497 

4-(N-{2-[N-(5-chloro-2-pyridyl)carbamoyl]-3- 
thienyl}carbamoyl)benzenecarboxamidine 



5 




*ci 



The title compound was obtained according to the procedure previously described. 
ES-MS400(M+1). 

Example 498 

10 N-{2-[N-(5-chloro(2-pyridyI))carbamoyl](3-thienyl)}[4-(iminopiperidylitiethyl)- 
phenyI]carboxamide 



The title compound was obtained according to the procedure previously described. 
ES-MS468(M+1). 




15 



Example 499 

N-{2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)}[4- 
(iminopyrrolidinylmethyl)-phenyl]carboxamide 
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The title compound was obtained according to the procedure previously described. 
ES-MS 454(M+1). 

Example 500 
5 N-{2-[N-(5-chloro(2-pyrid^ 
ylmethyOphenylJcarboxamide 



The title compound was obtained according to the procedure previously described. 
ES-MS 470(M+1). 

10 

Example 501 

N-{2-[N-(5-chloro(2-pyridyI))carbamoyl](3-thienyl)}[4-(imino-l,4- 
thiazaperhydroin-4-ylmethyl)phenyl]carboxamide 



1 5 The title compound was obtained according to the procedure previously described. 





Q 



ES-MS 486(M+1). 



20 



Example 502 

[4-(azaperhydroepinyliminomethyl)phenyl]-N-{2-[N-(5-chIoro(2- 
pyridyl))carbamoyl](3-thienyI)}carboxamide 
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o 




'CI 



The title compound was obtained according to the procedure previously described. 
ES-MS 482(M+1). 

5 Example 503 



N-{2-[N-(5-chloro(2-pyridyI))carbamoyl](3-thienyl)}{4-[imino(2- 
methylpyrrolidinyl)methyl]phenyl}carboxamide 

The title compound was obtained according to the procedure previously described. 
10 ES-MS 468(M+1). 

Example 504 

N-{2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)}{4- 
[imino(methyIamino)methyl]-phenyl}carboxamide 



The title compound was obtained according to the procedure previously described. 




15 
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Example 505 

N-{2-[N-(5-chloro(2-pyri^^ 
tetrahydropyrimidin-2-yl))phenyl|carboxamide 



a 

N 




HN 



•ci 



5 The title compound was obtained according to the procedure previously described. 
ES-MS414(M+1). 

Example 506 

N-{2-lN-(5-chloro(2-pyridyl))carbamoyI](3-thienyl)}[4- 
10 ((hydroxyamino)iminomethyl)-phenyl]carboxamide 



The title compound was obtained according to the procedure previously described. 
ES-MS 416(M+1). 

15 Example 507 

N-{2-[N-(5-bromo(2-pyridyI))carbamoyl](3-thienyl)}[4-(l-methyl(2-imidazolin-2- 
yl))phenyl]carboxamide 
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The title compound was obtained according to the procedure previously described. 
ES-MS 484(M+1). 



10 



15 



Example 508 

4-(N-{2-[N-(5-bromo-2-pyridyl)carbamoyI]-3- 
thienyl}carbamoyl)benzenecarboxamidine 




The title compound was obtained according to the procedure previously described. 
ES-MS 444(M+1). 

Example 509 

N-{2-[N-(5-bromo(2-pyridyl))carbamoyl](3-thienyl)}[4- 
(iminopyrrolidinylmethyl)phenyl]carboxamide 




The title compound was obtained according to the procedure previously described. 
ES-MS 494(M+1). 



Example 510 

N-{2-[N-(5-bromo(2-pyridyl))carbamoyIj(3-thienyl)}[4- 
20 (iminopiperidylmethyl)phenyl]carboxamide 



WO 01/64642 



PCT/US01/06247 



258 



o 




HN 



Br 



The title compound was obtained according to the procedure previously described. 
ES-MS 512(M+1). 

5 Example 51 1 

N-{2-[N-(5-bromo(2-pyridyl))carbamoyl](3-thienyl)}[4-(iminomorpholin-4- 
ylmethyl)phenylJcarboxamide 



10 The title compound was obtained according to the procedure previously described. 
ES-MS 514(M+1). 

Example 512 

N-{2-[N-(5-bromo(2-pyridyl))carbamoyl](3-thienyl)}[4-(imino-l,4- 
1 5 thiazaperhydroin-4-ylmethyl)phenylJcarboxamide 



The title compound was obtained according to the procedure previously described. 





ES-MS 530(M+1). 



20 Example 513 
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N-{3-[N-(5-chIoro(2-pyridyl))carbamoyl](2-thienyl)}[4- 
(iminopyrrolidinylmethyl)phenyl]carboxamide 

NH 




HN. 



'CI 



The title compound was obtained according to the procedure previously described. 
5 ES-MS 454(M+1). 

Example 514 

N-{3-[N-(5-chloro(2-pyridyl))carbamoyl](2-thienyl)}[4-(l-methyl(2-imidazolin-2- 
yl))phenyl]carboxamide 



The title compound was obtained according to the procedure previously described. 
ES-MS 440(M+1). 

Examples 515-520 

1 5 The following examples are prepared according to the procedure previously described. 



a 




10 
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Example 521 

5 N-{2-[N-(5-chloro(2-pyridyl))carbamoyI](3-thienyl)}[4-(2" 
sulfamoyIphenyl)phenyl]carboxamide 

.S0 2 NH 2 




CI 

A solution of 4-(2-{[(tert-butyl)amino]sulfonyl}phenyl)benzoyl chloride (1 equiv), 3- 
amino-2-(4-chloro-2-pyridinyl)aminocarbonyl thiophene (1 equiv), pyridine ( 5 equiv) 
10 in dichloromethane was stirred at rt overnight. The mixture was diluted with 

dichloromethane, washed with water, dried over Na2S04, filtered and evaporated. 
The residue was refluxed with 1 mL of TFA for 2h. After evaporation, reverse phase 
HPLC gave the title product. ES-MS 513(M+1). 



15 



Example 522 

N-{2-[N-(5-bromo(2-.pyridyl))carbamoyl](3-thienyI)}(4-(2- 
sulfamoylphenyl)phenyljcarboxamide 
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.S0 2 NH2 



0> 

"a 



'Br 



The title compound was obtained according to the procedure previously described. 
ES-MS 556(M+1). 

5 Example 523 

N-(4-methoxyphenyl)-N'-(4-[(2-aminosulfonyl)phenyI]phenyI)-maleaniic amide 

S0 2 NH 2 



OMe 

A. Preparation of N-(4-methoxyphenyl)-N'-(4-[(2-tert-butylaminosulfonyl)phenyl] 
phenyl)-maleamic amide. 



To a solution of commercially available N-(4-methoxyphenyl)maleamic acid (100 mg, 
0.452 mmol), triethylamine (0.126 mL, 0.906 mmol) and 4-(2-tert- 
butylaminosulfonylphenyl)aniline (138 mg, 0.454 mmol) in anhydrous DMF (5 mL), 
BOP (260 mg, 0.588 mmol) was added. The mixture was stirred at room temperature 
15 overnight. Water and EtOAc were added. The organic phase was separated, washed 
with H20, then with 5% NaHC03, dried over Na2S04, concentrated in vacuo. The 
residue was purified by HPLC using a gradient of 20% CH3CN in H20 (containing 
0.1% TFA) to 100% CH3CN over 80 min. Fractions containing the desired product 
were pooled, and lyophilized to give a powder (70 mg, yield: 31%). MS 508 (M + H). 



B. Preparation of N-(4-methoxyphenyl)-N'-(4-[(2-aminosulfonyl)phenyl]phenyl)- 
maleamic amide. 

The compound N-(4-methoxyphenyl)-N'-(4-[(2-tert-butylaminosulfonyl)phenyl] 
phenyl)-maleamic amide (40 mg, 79 mol) was dissolved in TFA (3 mL). It was 




HN 



o 




10 
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allowed to stand at room temperature overnight. TFA was removed in vacuo. The 
residue was purified by HPLC using a gradient of 5% CH3CN in H20 (containing 
0.1% TFA) to 95% CH3CN over 60 min. Fractions containing the desired product 
were pooled, and lyophilized to give a powder (18 mg, yield: 51%). MS 452 (M + H) 
5 and 474 (M + Na). 1 H NMR (CDC13) 5 1 1 .40 (br.s, 1 H), 1 0.28 (br.s, 1 H), 8. 1 2 (d. 1 H. 
J = 8 Hz), 7.72 (d, 2H, J = 8 Hz), 7.60 - 7.20 (m, 9H), 6.86 (AB type, 2H), 6.45 (br.s, 
2H), 3.79 (s, 3H). 

Example 524 

10 N-(4-bromophenyl)-N'-(4-[(2-aminosulfonyl)phenyl]phenyl)-maleamic amide. 

S0 2 NH 2 



Br 

A. Preparation of N-(4-[(2-tert-butylaminosulfonyl)phenyl] phenyl)maleamic 
methyl ester. 

15 To a solution of commercially available maleic acid monomethyl ester (277 mg, 2.13 
mmol), 4-(2-tert-butylaminosulfonylphenyl)aniline (648 mg, 2.13 mmol) and 
triethylamine (0.593 mL, 4.26 mmol) in CH2C12 (20 mL), BOP (1.13 g, 2.55 mmol) 
was added. The mixture was stirred at room temperature overnight. More maleic acid 
monomethyl ester (50 mg, 0.385 mmol) was added. It was stirred for 3 hours. The 

20 CH2C12 solution was then washed with sat. NaHC03, IN HC1 and sat. NaCl. The 

solution was dried over Na2S04, concentrated in vacuo. The residue was purified by a 
silica gel column using a gradient of 10-40% EtOAc in hexane as solvents, to give the 
titled compound (360 mg, yield: 41%). MS 361 (M + H - l Bu) and 439 (M + Na). 




HN 



O 




25 



B. 



Preparation of N-(4-bromophenyl)-N'-(4-[(2-aminosulfonyl)phenyl]phenyl)- 
maleamic amide. 
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To a solution of 4-bromoaniline (93 mg, 0.543 mmol) in CH2C12 (5 mL) at room 
temperature, trimethylaluminum (0.82 mL, 2.0 M in hexane, 1.64 mmol) was added 
dropvvise. After the solution was stirred for 30 min at room temperature, compound 
N-(4-[(2-tert-butylaminosulfonyl)phenyl] phenyl)maleamic methyl ester (113 mg, 
5 0.272 mmol) was added. The mixture was stirred at room temperature for 2 days. The 
solution was neutralized with IN HC1 to pH 2-3. Water and CH2C12 were added, and 
organic phase was separated, dried over Na2S04, concentrated in vacuo. The residue 
was dissolved in TFA (4 mL). It was allowed to stand at room temperature overnight. 
TFA was removed in vacuo. The residue was purified by HPLC using a gradient of 
10 5% CH3CN in H20 (containing 0.1% TFA) to 95% CH3CN over 60 min. Fractions 
containing the desired product were pooled, and lyophilized to give a powder (8 mg, 
yield: 6%). MS 500 and 502 (M + H), 522 and 524 (M + Na). j H NMR (CD30D) 5 
8.09 (d, 1H, J = 8 Hz), 7.68 (d, 2H, J = 8 Hz), 7.64 - 7.28 (m, 9H), 6.45 (AB type, 
2H). 

15 

Examples 525 and 526 

Preparation of N 1 -(5-bromopyridin-2-yl)-N 4 -(4-[(2-aminosulfonyI)phenylj 
phenyl)-2-methyImaleamic amide and N 1 -(5-bromopyridin-2-yl)-N 4 -(4-[(2- 
aminosuIfonyl)phenyi]phenyI)-3-methylmaleamic amide. 




20 Br Br 

A. Preparation of N-(5-bromopyridin-2-yl)-methylmaleimide. 
A mixture of citraconic anhydride (1 .00 mL, 11.1 mmol) and 2-amino-5- 
bromopyridine (1.93 g, 1 1 .2 mmol) in toluene (60 mL) was heated to reflux overnight. 
The solution was cooled down, filtered. The filtrate was concentrated in vacuo to give 
25 a solid (2.10 g, yield: 71%). MS 267 and 269 (M + H). 
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B. Preparation of N 1 -(5-bromopyridin-2-yl)-N 4 "-(4-[(2-aminosulfonyI)phenyl] phenyl)- 
2-methylmaleamic amide and N 1 -(5-bromopyridin-2-yl)-N 4 -(4-[(2- 
aminosulfonyl)phenyl]phenyl)-3-methylmaleamic amide. 

5 To the solution of 4-(2-aminosulfonylphenyl)aniline (0.170 g, 0.685 mmol) in 

CH2C12 (10 mL) at room temperature, trimethylaluminum (2.0 M in hexane, 2.00 mL, 
4.00 mmol) was added dropwise, during which time, white gel-like precipitates came 
out the solution. It was stirred for 30 min. A solution of N-(5-bromopyridin-2-yl)- 
methylmaleimide (0.122 g, 0.457 mmol) in CH2C12 (5 mL) was added. It was stirred 

10 for 1 hour, during which time the precipitates started to dissolve, and the solution 

became clear. It was stirred for another 2 hours. IN HC1 was added to neutralize the 
solution to pH 2-3, which resulted in precipitation. The precipitates were collected by 
filtration, dried on vacuum. The precipitates (75 mg, yield: 32%) were a mixture of 2- 
methyl and 3-methylmaleamic amide isomers in a ratio of 1 : 5. MS 515 and 517 (M + 

15 H), 537 and 539 (M + Na). 

Example 527 



A solution of 3-amino-4-[(5-chloro-2-pyridinyl)aminocarbonyl] pyrazole (1 equiv) 
and 4-cyanobenzoic acid (1 equiv) in pyridine was treated with POCI3 (1.1 equiv) for 
20 30 min . The resulting mixture was quenched by slow addition of water, and extracted 
with CH2CI2 and dried over MgS0 4 . After evaporation, the residue was trituated with 
a small amount of CH 2 C1 2 and EtOAc. The solid on the glass wall was then subjected 
to standard Pinner conditions to give desired product. MS (M+H) + : 426. 

25 Examples 528-538 
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The following examples were prepared according to the procedure previously 
described. 



5 




Example 539 



10 




Step 1: A solution of 3-amino-4-ethoxycarbonyl-pyrazole (1 equiv) and 4- 
cyanobenzoic acid (1 equiv) in pyridine was treated with POCI3 (1.1 equiv) for 1 h. 
The resulting mixture was quenched by slow addition of water, extracted with 
CH 2 C1 2 , dried over MgS0 4 , and purified by column chromatography to give the 
15 desired product. 
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Step 2: The compound obtained in step 1 (1 equiv) in DMF was treated with NaSMe 
(10 equiv) at 65 °C overnight. The resulting mixture was quenched by slow addition 
of water, and acidified with 1 N HC1, extracted with EtOAc, and dried over MgSC>4. 
The acid was reflux in excess SOCI2 for 2 h. The volatile was removed on rotovap, 
5 and the residue was redissolved in pyridine, refluxed overnight in the prsence of 

DMAP (1 equiv) and 4-chloroaniline (10 equiv). The resulting mixture was quenched 
by slow addition of water, and extracted with CH 2 C1 2 and dried over MgS0 4 . After 
evaporation, the residue was trituated with a small amount of CH2CI2 and EtOAc. The 
solid on the glass wall was then subjected to standard Pinner conditions to give 
10 desired product. MS (M+H) + : 425. 

Example 540 




Similarly prepared as Example 350. MS (M+H)* : 443. 

15 



Examples 541-551 

The following examples were prepared according to the procedure previously 
described. 
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H Me f^N 



« >"hO 





H Me 




Examples 552-559 

The following examples were prepared according to the procedure previously 
described. 




Example 560 
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The title compound was synthesized according to the procedure described previously. 

ES-MS 514(M+1). 

Example 561 

5 



The title compound was synthesized according to the procedure described previously. 

ES-MS 558(M+1). 

10 Example 562-585 

The following compounds were prepared according to the procedure previously 
described. 
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Example 586 

3-(2-(4-[(2-aminosulfonyl)phenyl]benzoylamino) phenoxy)benzamidine. 




5 NH 2 

Step 1: To a solution of 2-fluoro nitrobenzene (1.41 g, 10 mmol, 1.0 equiv) and 3- 
hydroxybenzonitrile (1.19 g, 1.0 equiv) in 10 mL of DMF was added K2CO3 (2.76 g, 2 
equiv). After stirring at 60°C for 3 h, the mixture was diluted with EtOAc and washed 
with H 2 0. The organic layer was dried over MgS0 4 , filtered and evaporated to give 3- 
10 (2-nitrophenoxy)benzonitrile (2.38 g, 99%). MS found for C13H9N2O3 (M+H) + : 241. 
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Step 2: A solution of 3-(2-nitrophenoxy)benzonitrile (1.21 g, 5 mmol, 1.0 equiv) in 
30 mL of EtOH was treated with SnCl 2 2H 2 0 (3.38 g, 3 equiv) at reflux for 4 h. The 
volatile was evaporated and the residue was redissolved in EtOAc, washed with 
saturated aqueous NaHC03 and IN NaOH. The organic layer was dried over MgS0 4 , 
5 filtered and evaporated to give 3-(2-aminophenoxy)benzonitrile (1 .04 g, 99%). MS 
found for C13H1 ,N 2 0 (M+H) + : 211. 

Step 3: A mixture of 3-(2-aminophenoxy)benzonitrile (210 mg, 1 mmol, 1 .0 equiv), 4- 
[(2-t-butylaminosulfonyl)phenyl]benzoic acid (330 mg, 1 equiv), Bop reagent (880 
10 mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was stirred at rt 

overnight. The mixture was diluted with EtOAc, washed with H 2 0. The organic layer 
was dried over MgSC>4, filtered and evaporated. Flash chromatography on silica gel 
gave 3-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)phenoxy)benzonitrile 
(300 mg, 57%). MS found for C 3 oH 28 N 3 04S (M+H) + : 526. 

15 

Step 4: A stream of HCl(g) was bubbled through a 0°C solution of 3-(2-(4-[(2-t- 
butylaminosulfonyl)phenyl]benzoylamino)phenoxy)benzonitrile (53 mg, 0.1 mmol) in 
5 mL of methanol until saturation. The mixture was stirred at rt overnight and 
evaporated. The resulting residue was treated with ammonium acetate (39 mg, 5 
20 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was removed at 
reduced pressure and the crude benzamidine was purified by HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in H 2 0/CH 3 CN to give 3-(2-(4-[(2- 
aminosulfonyl)phenyl]benzoylamino) phenoxy)benzamidine (40 mg, 83%). MS found 
for C 26 H 2 3N 4 04S (M+H) + : 487. 

25 

Example 587 

3-(4-fluoro-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 
benzamidine. 
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.S0 2 NH 2 



CO" 



HI 




Step 1: A mixture of 3-(2-amino-4-fluorophenoxy)benzonitrile (230mg, 1 mmol, 1.0 
equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 equiv), 
pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, washed with 
5 H 2 0. The organic layer was dried over MgS0 4 , filtered and evaporated. Flash 
chromatography on silica gel gave 3-(4-fluoro-2-(4-[(2-t- 

butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (495 mg, 
91%). MS found for C30H27FN3O4S (M+H) + : 544. 

10 Step 2: A stream of HCl(g) was bubbled through a 0°C solution of 3-(4-fluoro-2-(4- 
[(2-t-butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (55 mg, 
0. 1 mmol) in 5 mL of methanol until saturation. The mixture was stirred at rt 
overnight and evaporated. The resulting residue was treated with ammonium acetate 
(39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was 

1 5 removed at reduced pressure and the crude benzamidine was purified by HPLC (CI 8 
reversed phase) eluting with 0.5% TFA in H 2 0/CH 3 CN to give 3-(4-fluoro-2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine (39 mg, 77%). 
MS found for C26H22FN4O4S (M+H) + : 505. 

20 Example 588 

3-(4-trifluoromethyl-2-(4-[(2- 

aminosulfonyI)phenyl]phenylcarbonylamino)phenoxy) benzamidine. 

^-^S0 2 NH 2 
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Step 1: A mixture of 3-(2-amino-4-trifluoromethylphenoxy)benzonitrile (280 mg, 1 
mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 
equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, 
washed with H 2 0. The organic layer was dried over MgS0 4 , filtered and evaporated. 
5 Flash chromatography on silica gel gave 3-(4-trifluoromethyl-2-(4-[(2-t- 

butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (529 mg, 
89%). MS found for C31H27F3N3O4S (M+H) + : 594. 

Step 2: A stream of HCl(g) was bubbled through a 0°C solution of 3-(4- 
10 trifluoromethyl-2-(4-[(2-t-butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 
benzonitrile (59 mg, 0.1 mmol) in 5 mL of methanol until saturation. The mixture was 
stirred at rt overnight and evaporated. The resulting residue was treated with 
ammonium acetate (39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. 
The solvent was removed at reduced pressure and the crude benzamidine was purified 
1 5 by HPLC (CI 8 reversed phase) eluting with 0.5% TFA in H2O/CH3CN to give 3-(4- 
trifIuoromethyl-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 
benzamidine (35 mg, 63%). MS found for C27H22F3N4O4S (M+H) + : 555. 

Example 589 
20 3-(4-methylsu!fonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine. 



Step 1: A mixture of 3-(2-amino-4-methylsulfonylphenoxy)benzonitrile (290 mg, 1 
mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 
25 equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, 

washed with H 2 0. The organic layer was dried over MgS0 4 , filtered and evaporated. 
Flash chromatography on silica gel gave 3-(4-methylsulfonyl-2-(4-[(2-t- 




WO 01/64642 



PCT/US01/06247 



274 



butylarninosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (429 mg, 
71%). MS found for C 3 |H3oN 3 0 6 S2 (M+H) + : 604. 

Step 2: A stream of HCl(g) was bubbled through a 0°C solution of 3-(4- 
5 methylsulfonyl-2-(4-[(2-t-butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 
benzonitrile (60 mg, 0.1 mmol) in 5 mL of methanol until saturation. The mixture was 
stirred at rt overnight and evaporated. The resulting residue was treated with 
ammonium acetate (39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. 
The solvent was removed at reduced pressure and the crude benzamidine was purified 
1 0 by HPLC (C 1 8 reversed phase) eluting with 0.5% TFA in H 2 0/CH 3 CN to give 3-(4- 
methylsulfonyl-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 
benzamidine (27 mg, 47%). MS found for C 2 7H25N 4 0 6 S2 (M+H) + : 565. 

Examples 590-593 

1 5 The following compounds were prepared using the procedure previously described. 



Example 594 

3-(5-hydroxy-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 
20 benzamidine. 




NH 2 NH 2 2 

Example 590 Example 591 Example 592 Example 593 

MS (M+H):565 MS (M+H): 521 MS (M+H):501 MS (M+H): 517 



iMe 
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A solution of 3-(5-methoxy-2-(4-[(2-aminosulfonyI)phenyl]phenylcarbonylamino) 
phenoxy) benzamidine (52 mg, 0.1 mmol, 1 equiv) in 5 mL of methylene chloride was 
treated with BBr 3 (1 M in dichloromethane, 0.5 mL, 5 equiv) overnight. The reaction 
was quenched with water carefully and after the volatile was evaporated, the aqueous 
5 residue was purified by HPLC (CI 8 reversed phase) eluting with 0.5% TFA in 
H2O/CH3CN to give 3-(5-hydroxy-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine. (41 mg, 82%). 
MS found for C26H23N4O6S (M+H) + : 503. 

10 Example 595 

3-(4-methoxycarbonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine. 



1 5 Step 1 : A mixture of 3-(2-amino-4-methoxycarbonylphenoxy)benzonitrile (270 mg, 1 
mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 
equiv), pyridine (3mL) in 10 mL of dichloromethane was stirred at rt overnight, 
washed with H 2 0. The organic layer was dried over MgS0 4 , filtered and evaporated. 
Flash chromatography on silica gel gave 3-(4-methoxycarbonyl-2-(4-[(2-t- 

20 butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (502 mg, 
86%). MS found for C32H30N3O6S (M+H) + : 584. 

Step 2: A stream of HCl(g) was bubbled through a 0°C solution of 3-(4- 
methoxycarbonyl-2-(4-[(2-t- 
25 butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (58 mg, 0. 1 
mmol) in 5 mL of methanol until saturation. The mixture was stirred at rt overnight 
and evaporated. The resulting residue was treated with ammonium acetate (39 mg, 5 
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equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was removed at 
reduced pressure and the^crude benzamidine was purified by HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in H 2 0/CH 3 CN to give 3-(4-methoxycarbonyl-2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine (29.5 mg, 54%). 
5 MS found for C 2 8H 2 5N 4 0 6 S (M+H) + : 545. 

Example 596 

3-(4-hydroxycarbonyl-2-(4-[(2- 

aminosulfonyI)phenyl]phenyIcarbonylaniino)phenoxy) benzamidine. 



A solution of 3-(4-methoxycarbonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine (10.9 mg, 0.02 
mmol, 1.0 equiv) in 5 mL of methanol was treated with IN LiOH (2 mL) at rt for 2 h. 
15 Methanol was evaporated, the aqueous residue was subjected to HPLC with 0.5% 
TFA in H?0/CH 3 CN to give 3-(4-hydroxycarbonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine (8.9 mg, 84%). 
MS found for C27H23N4O6S (M+H) + : 531. 

20 Example 597 

3-(2-(4-[(2-aminosulfonyl)phenyllphenylcarbonylamino)pheylamino) 

benzamidine. 



10 
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Step 1: A mixture of 3-(2-amino-phenylamino)benzonitrile (196 mg, 1 mmol, 1.0 
equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 equiv), 
pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, washed with 
H 2 0. The organic layer was dried over MgS0 4 , filtered and evaporated. Flash 
5 chromatography on silica gel gave 3-(2-(4-[(2-t- 

butylaminosulfonyl)phenyl]phenylcarbonylamino) phenylamino) benzonitrile (226 
mg, 43%). MS found for C30H29N4O3S (M+H) + : 525. 

Step 2: A stream of HCl(g) was bubbled through a 0°C solution of 3-(2-(4-[(2-t- 
10 butylaminosulfonyl)phenyl]phenylcarbonylamino)pheylamino) benzonitrile (53 mg, 
0. 1 mmol) in 5 mL of methanol until saturation. The mixture was stirred at rt 
overnight and evaporated. The resulting residue was treated with ammonium acetate 
(39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was 
removed at reduced pressure and the crude benzamidine was purified by HPLC (CI 8 
1 5 reversed phase) eluting with 0.5% TFA in H 2 0/CH 3 CN to give 3-(2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)pheylamino) benzamidine (27 mg, 55%). 
MS found for C 2 6H 2 4N 5 03S (M+H) + : 486. 

Example 598 

20 7-(2-(4-[(2-aminosulfonyI)phenyl]benzoyIamino)phenoxy)-l-aminoisoquinoline. 



Step 1: A mixture of 7-(2-aminophenoxy)isoquinoline (237 mg, 1 mmol, 1.0 equiv), 
4-[(2-t-butylaminosulfonyl)phenyl]benzoic acid (330 mg, 1 equiv), Bop reagent (880 
mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was stirred at rt 
25 overnight. The mixture was diluted with EtOAc, washed with H 2 0. The organic layer 
was dried over MgSC>4, filtered and evaporated. Flash chromatography on silica gel 




WO 01/64642 



PCT/US01/06247 



278 



gave 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)phenoxy) isoquinoline 
(469 mg, 85%). MS found for C32H30N3O4S (M+H) + : 552. 

Step 2: A solution of 7-(2-(4-[(2-t- 
5 butylaminosulfonyl)phenyl]benzoylamino)phenoxy) isoquinoline (110 mg, 0.2 mmol, 
1 equiv) in 5 mL of acetone was treated with wCPBA (113 mg, 57%, 1.5 equiv) until 
HPLC showed complete reaction. Acetone was evaporated, the residue was 
partetioned between methylene chloride and saturated aqueous NaHC0 3 . The organic 
layer was dried ove MgS0 4 and used in the next step directly. 



Step 3: The compound obtained in step 2 in 5 mL of pyridine was treated with tosyl 
chloride (46 mg, 1.2 equiv) at rt overnight and pyridine was removed under reduced 
pressure. The residue was reacted with 5 mL of ethanolamine for 12 h, and partitioned 
between methylene chloride and water. The organic layer was dried over MgS0 4 , 
15 filtered, evaporated and refluxed in 3 mL of trifluoroacetic acid for 30 min. After 



removing TFA, the crude was purified by HPLC (CI 8 reversed phase) eluting with 
0.5% TFA in H 2 0/CH 3 CN to give 7-(2-(4-[(2- 

aminosulfonyl)phenyl]benzoylamino)phenoxy)-l-aminoisoquinoline (43 mg, 42%). 
MS found for C28H23N4O4S (M+H) + : 511. 



25 Step 1: A mixture of 7-(2-amino-4-fluorophenoxy)isoquinoline (255 mg, 1 mmol, 1.0 
equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic acid (330 mg, 1 equiv), Bop 
reagent (880 mg, 2 equiv) and TEA ( 1 .39 mL, 1 0 equiv) in 3 mL of DMF was stirred 



10 



20 



Example 599 

7-(2-(4-[(2-aminosulfonyl)phenyllbenzoylamino)-4-fluorophenoxy)l- 
aminoisoquinoiine. 
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at rt overnight. The mixture was diluted with EtOAc, washed with H 2 0. The organic 
layer was dried over MgSC>4, filtered and evaporated. Flash chromatography on silica 
gel gave 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4-fluorophenoxy) 
isoquinoline (467 mg, 82%). MS found for C 3 2H 2 9FN 3 04S (M+H) + : 570. 

5 

Step 2: A solution of 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4- 
fluorophenoxy) isoquinoline (114, 0.2 mmol, 1 equiv) in 5 mL of acetone was treated 
with wCPBA (1 13 mg, 57%, 1.5 equiv) until HPLC showed complete reaction. 
Acetone was evaporated, the residue was partetioned between methylene chloride and 
10 saturated aqueous NaHCCX The organic layer was dried ove MgS0 4 and used in the 
next step directly. 

Step 3: The compound obtained in step 4 in 5 mL of pyridine was treated with tosyl 
chloride (46 mg, 1.2 equiv) at rt overnight and pyrine was removed under reduced 

15 pressure. The residue was reacted with 5 mL of ethanolamine for 12 h, and partitioned 
between methylene chloride and water. The organic layer was dried over MgSC>4, 
filtered, evaporated and refluxed in 3 mL of trifluoro acetic acid for 30 min. After 
removing TFA, the crude was purified by HPLC (CI 8 reversed phase) eluting with 
0.5% TFA in H 2 0/CH 3 CN to give 7-(2-(4-[(2-aminosulfonyl)phenyl]benzoylamino)- 

20 4-fluorophenoxy)l-aminoisoquinoline (77 mg, 50%). MS found for C28H22FN4O4S 
(M+H) + : 529. 

Example 600 

7-(2-(4-[(2-aminosulfonyl)phenyI]benzoylamino)-4-trifluoromethylphenoxv)l- 
25 aminoisoquinoline. 
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Step 1: A mixture of 7-(2-amino-4-trifluoromethylphenoxy)isoquinoline (305 mg, 1 
mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic acid (330 mg, 1 equiv), 
Bop reagent (880 mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was 
stirred at rt overnight. The mixture was diluted with EtOAc, washed with H2O. The 
5 organic layer was dried over MgS0 4 , filtered and evaporated. Flash chromatography 
on silica gel gave 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4- 
trifluoromethylphenoxy) isoquinoline (360 mg, 58%). MS found for C33H29F3N3O4S 
(M+H) + : 620. 

10 Step 2: A solution of 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4- 

trifluoromethylphenoxy) isoquinoline (124 mg, 0.2 mmol, 1 equiv) in 5 mL of acetone 
was treated with wCPBA (113 mg, 57%, 1.5 equiv) until HPLC showed complete 
reaction. Acetone was evaporated, the residue was partetioned between methylene 
chloride and saturated aqueous NaHC0 3 . The organic layer was dried ove MgS0 4 and 

1 5 used in the next step directly. 

Step3: The compound obtained in step 4 in 5 mL of pyridine was treated with tosyl 
chloride (46 mg, 1.2 equiv) at rt overnight and pyrine was removed under reduced 
pressure. The residue was reacted with 5 mL of ethanolamine for 12 h, and partitioned 

20 between methylene chloride and water. The organic layer was dried ove MgS0 4) 
filtered, evaporated and refluxed in 3 mL of trifluoroacetic acid for 30 min. After 
removing TFA, the crude was purified by HPLC (CI 8 reversed phase) eluting with 
0.5%o TFA in H2O/CH3CN to give 7-(2-(4-[(2-aminosulfonyl)phenyl]benzoylamino)- 
4-trifluoromethylphenoxy)l-aminoisoquinoline (64 mg, 52%). MS found for 

25 C29H22F3N4O4S (M+H) + : 579. 



Example 601 

7-(2-(4-[(2-aminosulfonyl)phenyl|benzoyIamino)-4-methylsulfonylphenoxy)l- 
aminoisoquinoline. 
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Step 1: A mixture of 7-(2-amino-4-methylsulfonylphenoxy)isoquinoline (315 mg, 1 
mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic acid (330 mg, 1 equiv), 
Bop reagent (880 mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was 
5 stirred at rt overnight. The mixture was diluted with EtOAc, washed with H 2 0. The 
organic layer was dried over MgSC>4, filtered and evaporated. Flash chromatography 
on silica gel gave 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4- 
methlsulfonylphenoxy) isoquinoline (460 mg, 73%). MS found for C33H32N3O6S2 
(M+H) + : 630. 

10 

Step 2: A solution of 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4- 
methlsulfonylphenoxy) isoquinoline (126 mg, 0.2mmol, 1 equiv) in 5 mL of acetone 
was treated with mCPBA (1 13 mg, 57%, 1 .5 equiv) until HPLC showed complete 
reaction. Acetone was evaporated, the residue was partetioned between methylene 
15 chloride and saturated aqueous NaHCC^. The organic layer was dried ove MgS0 4 and 
used in the next step directly. 



Step 3: The compound obtained in step 4 in 5 mL of pyridine was treated with tosyl 
chloride (46 mg, 1 .2 equiv) at rt overnight and pyrine was removed under reduced 

20 pressure. The residue was reacted with 5 mL of ethanolamine for 12 h, and partitioned 
between methylene chloride and water. The organic layer was dried over MgS0 4 , 
filtered, evaporated and refluxed in 3 mL of trifluoroacetic acid for 30 min. After 
removing TFA, the crude was purified by HPLC (CI 8 reversed phase) eluting with 
0.5% TFA in H7O/CH3CN to give 7-(2-(4-[(2-aminosuIfonyl)phenyl]benzoylamino)- 

25 4-methylsulfonylphenoxy)l-aminoisoquinoline (94 mg, 80%). MS found for 
C 2 9H25N 4 0 6 S2 (M+H) + : 589. 
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10 



15 



20 



Example 602 

3-(2-(4-[(2-aminosuIfonyl)phenyl]phenyIaminocarbonyI-4-nitrophenoxy) 
benzamidine. 



Step 1: A solution of 2-fluoro-5-nitrobenzoic acid (1.85 g, 10 mmol, 1.33 equiv) in 
thionyl chloride (5 mL) was refluxed for 2 h and evaporated. The residue was 
redissolved in 20 mL of methylene chloride and to the solution were added 4-[(2-t- 
butylaminosulfonyl)phenyl]aniline (2.0 g, 1.0 equiv) and 5 mL of pyridine. After 
stirring at rt overnight, the volatile was evaporated. Flash chromatography on silica 
gel l-(4-[(2-t-butylaminosulfonyl)phenyl]phenylaminocarbonyl)-2-fluoro-5- 
nitrobenzene (2.9 g, 99%). MS found for C23H23FN3O5S (M+H) + : 472. 

Step 2: To a solution of l-(4-[(2-t-butylaminosulfonyl)phenyl]phenylaminocarbonyl)- 
2-fluoro-5-nitrobenzene (1.18 g, 0.25 mmol, 1.0 equiv) and 3-hydroxybenzonitrile 
(298 mg, 1.0 equiv) in 10 mL of DMF was added K 2 C0 3 (691 mg, 2 equiv). After 
stirring at 60°C for 3 h, the mixture was diluted with EtOAc and washed with FLO. 
The organic layer was dried over MgS0 4 , filtered, evaporated and chromatographied 
to give 3-(2-(4-[(2-t-butylaminosulfonyl)phenyl]phenylaminocarbonyl-4- 
nitrophenoxy) benzonitrile(950 g, 63%). MS found for C30H27N4O6S (M+H) + : 571. 

Step 3: A stream of HCl(g) was bubbled through a 0°C solution of 3-(2-(4-[(2-t- 
butylaminosulfonyl)phenyl]phenylaminocarbonyl-4-nitrophenoxy) benzonitrile (57 
mg, 0. 1 mmol) in 5 mL of methanol until saturation. The mixture was stirred at rt 
overnight and evaporated. The resulting residue was treated with ammonium acetate 
(39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was 
removed at reduced pressure and the crude was purified by HPLC (CI 8 reversed 
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phase) eluting with 0.5% TFA in H 2 0/CH 3 CN to 3-(2-(4-[(2- 

aminosulfonyl)phenyl]phenylaminocarbonyl-4-nitrophenoxy) benzamidine (24 mg, 
45%). MS found for C 2 6H 2 2N 5 0 6 S (M+H) + : 532. 

5 Example 603 

3-(2-(4-[(2-aminosulfonyl)phenyl]phenylaminocarbonyI-4-aminophenoxy) 
benzamidine. 



10 A mixure of 3-(2-(4-[(2-aminosulfonyl)phenyl]phenylaminocarbonyl-4-nitrophenoxy) 
benzamidine (53 mg, 0.1 mmol, 1 equiv), 5 mL of IN HC1, 5 mg of Pd/C (10%) in 10 
mL of methanol was stirred at rt under 1 atm H 2 atomosphere overnight. After 
filtration through a thin layer of Celite and removal of the volatile, the aqueous 
residue was purified by HPLC (CI 8 reversed phase) eluting with 0.5% TFA in 

15 H2O/CH3CN to 3-(2-(4-[(2-aminosulfonyl)phenyl]phenylaminocarbonyl-4- 

aminophenoxy) benzamidine (31 mg, 66%). MS found for C26H24N5O4S (M+H) + : 
502. 

Example 604 

20 3-(2-(4-[(2-aminosulfonyI)phenyl]phenylaminocarbonyl-4-chIorophenoxy) 
benzamidine. 
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Step 1: A mixure of 3-(2-(4-[(2^-butylaminosulfonyl)phenyl]phenylaminocarbonyl-4- 
nitrophenoxy) benzonitrile (570 mg, 1 mmol, 1 equiv) and SnCl 2 .2H 2 0 (677 mg, 3 
equiv) in 25 mL of EtOAc was refluxed for 2 h. The reaction was quenched with sat. 
NaHCCh. The organic layer was separated and dried over MgS04, filtered and 
5 evaporated to give 3-(2-(4-[(2-t-butylaminosulfonyl)phenyl]phenylaminocarbonyl-4- 
aminophenoxy) benzonitrile (45 mg, 83%). MS found for C30H29N4O4S (M+H) + : 541. 

Step 2: A mixure of t-BuNO? (21 mg, 0.1 mmol, 2 equiv), CuCl (20 mg, 2 equiv) in 5 
mL of acetonitrile was refluxed for 10 min. To the solution was added 3-(2-(4-[(2-t- 
1 0 butylaminosulfonyl)phenyl]phenylaminocarbonyl-4-aminophenoxy) benzonitrile (54 
mg, 0.1 mmol, 1 equiv). The mixture was refluxed for lh and evaporated. Flash 
chromatography with 1 :2 EtOAc/hexane to give [('2-t- 

butylaminosulfonyl)phenyl]phenylaminocarbonyl-4-chlorophenoxy) benzonitrile (43 
mg, 77%)MS found for C30H27CIN3O4S (M+H) + : 561. 

15 

Step 3: A stream of HCl(g) was bubbled through a 0°C solution of 3-(2-(4-[(2-t- 
butylaminosulfonyl)phenyl]phenylaminocarbonyl-4-chlorophenoxy) benzonitrile (56 
mg, 0.1 mmol) in 5 mL of methanol until saturation. The mixture was stirred at rt 
overnight and evaporated. The resulting residue was treated with ammonium acetate 
20 (40 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was 
removed at reduced pressure and the crude was purified by HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in H 2 0/CH 3 CN to 3-(2-(4-[(2- 

aminosulfonyl)phenyl]phenylaminocarbonyl-4-chlorophenoxy) benzamidine (47 mg, 
84%). MS found for C76H27CIN4O4S (M+H) + : 521. 

25 

Example 605 

3-(2-(4-[(2-aminosulfonyI)phenyl]phenylaminocarbonyl-4-bromophenoxy) 
benzamidine. 
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■Br 



This compound was prepared according to the procedure described in example 19. MS 
found for C 26 H 22 BrN40 4 S (M-f-H) + : 565. 

5 Example 606 

2-bromo-6-(2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy 
naphthalene. 



A mixture of 2-bromo-6-(2-aminophenoxy) naphthalene (314 mg, 1 mmol, 1.0 equiv), 
10 4-[(2-t-butylaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1 equiv), pyridine (3 
mL) in 10 mL of dichloromethane was stirred at rt overnight, washed with H 2 0. The 
organic layer was dried over MgSOa, filtered, evaporated and refluxed in 2 mL of 
trifluoroacetic acid for 30 min. TFA was then evaporated and HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in H 2 0/CH 3 CN gave 2-bromo-6-(2-(4-[(2- 
15 aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene (378 mg, 66%). 
MS found for C 2 9H22BrN 2 04S (M+H) + : 573. 

Example 607 

3-methoxycarbonyl-2-(4-[(2- 
20 aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene. 




Br 
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S0 2 NH 2 



H 



00 




•C0 2 Me 



A mixture of 3-methoxycarbonyl-2-(2-aminophenoxy) (294 mg, 1 mmol, 1.0 equiv), 
4-[(2-t-butylaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1 equiv), pyridine (3 
mL) in 10 mL of dichloromethane was stirred at rt overnight, washed with H 2 0. The 
5 organic layer was dried over MgS0 4 , filtered, evaporated and refluxed in 2 mL of 
trifluoroacetic acid for 30 min. TFA was then evaporated and HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in H 2 0/CH 3 CN gave 3-methoxycarbonyl-2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene (420 mg, 76%). 
MS found for C31H25N2O6S (M+H) + : 553. 



1 5 A solution of 3-methoxycarbonyl-2-(4-methylsulfonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) naphthalene (55 mg, 0.1 mmol, 
1.0 equiv) in 5 mL of methanol was treated with IN LiOH (2 mL) at rt for 2 h. 
Methanol was evaporated, the aqueous residue was subjected to HPLC with 0.5% 
TFA in H2O/CH3CN to give 3-hydroxycarbonyl-2-(4-[(2- 

20 aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene (47 mg, 88%). MS 
found for C30H23N2O6S (M+H) + : 539. 



10 



Example 608 

3-hydroxycarbonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene. 




Example 609 
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3-aminocarbonyl-2-(4-[(2-aminosulfonyl)phenyI]phenylcarbonylamino)phenoxy 
naphthalene. 



Step I: A solution of 3-methoxycarbonyl-2-(4-methylsulfonyl-2-(4-[(2-t- 
5 butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) naphthalene (40 mg, 
0.066 mmol) in 5 mL of methanol was treated with IN LiOH (2 mL) at rt for 2 h. 
Methanol was evaporated, and acidified with IN HC1 until PH - 1-2. The product (39 
mg, 100%), 3>hydroxycarbonyl-2-(4-methylsulfonyl-2-(4-[(2-t- 
butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) naphthalene, was 
10 extracted with EtOAc, dried over MgS0 4 , filtered and evaporated. MS found for 
C 3 4H 3 iN 2 0 6 S (M+H) + : 595. 

Step 2: A solution of 3-hydroxycarbonyl-2-(4-methylsulfonyl-2-(4-[(2-t- 
butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) naphthalene (39 mg, 
15 0.066 mmol) was refluxed in 3 mL of thionyl chloride for 2 h and evaporated. The 

residue was then stirred in 5 mL of 2M ammonia in methanol overnight. The volatile 
was evaporated and the residue was refluxed in 2 mL of trifluoroacetic acid overnight 
to give the product 3-aminocarbonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene (14 mg, 39%) after 
20 HPLC (C18 reversed phase, eluting with 0.5% TFA in H 2 0/CH 3 CN). MS found for 
C30H74N3O5S (M+H) + : 538. 

Example 610 

3-methoxycarbonyl-2-(4-[(2- 
25 aminosuIfonyl)phenyI]phenylcarbonyIamino)phenoxy-6-bromo naphthalene. 
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A mixture of 2-(2-aminophenoxy)-3-methoxycarbonyl-6-bromo naphthalene (372 mg, 
1 mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1 
5 equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, 

washed with H2O. The organic layer was dried over MgSCU, filtered, evaporated and 
refluxed in 2 mL of trifluoroacetic acid for 30 min. TFA was then evaporated and 
HPLC (CI 8 reversed phase) eluting with 0.5% TFA in H 2 0/CH 3 CN gave 3- 
methoxycarbonyl-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy-6- 
10 bromo naphthalene (423 mg, 67%). MS found for C 3 iH24BrN 2 06S (M+H) + : 631. 

Example 61 1 

3-hydroxycarbonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy-6-bromo naphthalene. 




A solution of 3-methoxycarbonyl-2-(4-methylsulfonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy)-6-bromo naphthalene (63 mg, 
0.1 mmol, 1.0 equiv) in 5 mL of methanol was treated with IN LiOH (2 mL) at rt for 
2 h. Methanol was evaporated, the aqueous residue was subjected to HPLC with 0.5% 
20 TFA in H2O/CH3CN to give 3-hydroxycarbonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenyIcarbonylamino)phenoxy-6-bromo naphthalene (47 mg, 
78%). MS found for C 3 oH 2 2BrN 2 06S (M+H) + : 617. 
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Example 612 

3-(2-(4-[(2-aminosulfonyl)phenyl]-2-fIuorophenylaminocarbonyI-4- 
arninophenoxy) benzamidine. 



5 




This compound was prepared according to the procedure described in example 17. MS 
found for MS found for C 26 H 2 iFN 5 0 6 S (M+H) + : 550. 



Example 613 

10 3-(2-(4-[(2-aminosulfonyl)phenyl]-2-fluorophenylaminocarbonyl-4 
aminophenoxy) benzamidine. 




This compound was prepared according to the procedure described in example 18. MS 
1 5 found for C26H23FN5O4S (M+H) + : 520. 



Example 614 

This compound was obtained as a side product in the preparation of example 18. MS 
(M+H) + : 530. 
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•S0 2 NH : 



NMe 2 



Example 615 




SO2NH2 



'V^NHCOCHa 



5 Step 1: A mixure of 3-(2-(4-[(2-t-butylaminosulfonyl)phenyl]phenylaminocarbonyl-4- 
nitrophenoxy) benzonitrile (1 equiv) and SnCL 2H 2 0 (3 equiv) in 15 mL of EtOAc 
was refluxed for 2 h. The mixture was diluted with EtOAc and washed with saturated 
aqueous NaHC03. The organic layer was dried over Na2S04, filtered and evaporated. 

10 Step 2: The product obtained in step 1 (1 equiv) in 2 mL of pyridine was treated with 
AcCl (1 equiv) over night. The mixture was diluted with methylene chloride and 
washed with water. The organic layer was dried over Na2SC>4, filtered and evaporated. 

Step 3: A stream of HCl(g) was bubbled through a 0°C solution of the product 
15 obtained in step 2 (1 equiv) in 5 mL of methanol until saturation. The mixture was 
stirred at rt overnight and evaporated. The resulting residue was treated with 
ammonium (5 equiv) in 10 mL of methanol at reflux temperature for 2 h. The solvent 
was removed at reduced pressure and the crude was purified by HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in H 2 0/CH 3 CN to the title product. MS (M+H) + : 544. 



20 



Example 616 
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NH; 



This compound was similarly made as example 30. MS (M+H) + : 580. 
Examples 617-624 

5 The following compounds were made according to the methods previously described. 




NH 2 



10 A mixure of compound 20 (1 equiv), 5 mL of IN HC1, 5 mg of Pd/C (10%) in 10 mL 
of methanol was stirred at rt under 1 atm Fb atomosphere overnight. After filtration 
through a thin layer of Celite and removal of the volatile, the aqueous residue was 
purified by HPLC (CI 8 reversed phase) eluting with 0.5% TFA in H 2 0/CH 3 CN to 
give the title compound. MS (M+H) + : 487. 
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Examples 626-63 1 

The following compounds were prepared according to the procedure described in the 
formation of amidines except that NH 2 OH was used instead of NH 4 OAc. 




NH NH 

MS (M+H): 502 MS (M+H): 560 MS (M+H): 547 M S (M+H): 547 




Example 632 

3-(2-(4-[(2-aminosulfonyI)phenyl]benzoylamino) phenoxy)benzylamine. 

^^S0 2 NH 2 




10 A mixure of 3-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)phenoxy) 

benzonitrile (25 mg), 5 mL of IN HC1, 5 mg of Pd/C (10%) in 10 mL of methanol 
was stirred at rt under 1 atm H? atomosphere overnight. After filtration through a thin 
layer of Celite and removal of the volatile, the aqueous residue was dried on vacuum 
pump and then re fluxed with 1 mL of TFA for 2 h, evaporated and purified by HPLC 

15 (CI 8 reversed phase) eluting with 0.5% TFA in H 2 0/CH 3 CN to give the title 
compound. MS (M+H) + : 500. 
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Example 633 

3-[(3-{[4-(2-sulfamoylphenyl)phenyl]carbonylamino}-2- 
thienyl)carbonyIamino|benzenecarboxamidine 




5 Step 1: A mixture of 3-amino-2-((3-cyanophenyl)aminocarbonyl)thiophene (1 equiv), 
4-[(2-t-butylaminosulfonyl)phenyl]benzoyl chloride (1 equiv), pyridine (5 equiv) in 15 
mL of dichloromethane was stirred at rt overnight. The mixture was diluted with 
methylene chloride, washed with H2O. The organic layer was dried over MgSC>4, 
filtered and evaporated. 

10 

Step 2: A stream of HCl(g) was bubbled through a 0°C solution of the compound 
obtained in step 1 in 5 mL of methanol until saturation. The mixture was stirred at rt 
overnight and evaporated. The resulting residue was treated with ammonium acetate 
(5 equiv) in 10 mL of methanol at reflux temperature for 2 h. The solvent was 
15 evaporated and the crude benzamidine was purified by HPLC (CI 8 reversed phase) 
eluting with 0.5% TFA in H 2 0/CH 3 CN to give the title compound. ES-MS 520 
(M+l). 

Example 634 

20 3-[(3-{[4-(2-sulfamoylphenyl)phenyllcarbonylamino}-2- 
thienyI)carbonylamino|benzenecarboxamidine 
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Step 1: A mixture of 2-nitroaniline, 3-cyanobenzoyl chloride (1 equiv), pyridine (5 
equiv) in 15 mL of dichloromethane was stirred at rt overnight. The mixture was 
diluted with methylene chloride, washed with H2O. The organic layer was dried over 
5 MgSOa, filtered and evaporated. 

Step 2: A mixture of the compound obtained in step 1 (1 equiv) and SnCL 2H 2 0 (3 
equiv) in 15 mL of EtOAc was refluxed for 2 h. The mixture was diluted with EtOAc 
and washed with saturated aqueous NaHCCh. The organic layer was dried over 
10 Na2S0 4 , filtered and evaporated. 

Step 3: A mixture of the compound obtained in step 2 (1 equiv), 4-[(2-t- 
butylaminosulfonyl)phenyl]benzoyl chloride (1 equiv), pyridine (5 equiv) in 15 mL of 
dichloromethane was stirred at rt overnight. The mixture was diluted with methylene 
1 5 chloride, washed with H 2 0. The organic layer was dried over MgS0 4 , filtered and 
evaporated. 

Step 4; A stream of HCl(g) was bubbled through a 0°C solution of the compound 
obtained in step 1 in 5 mL of methanol until saturation. The mixture was stirred at rt 
20 overnight and evaporated. The resulting residue was treated with ammonium acetate 
(5 equiv) in 10 mL of methanol at reflux temperature for 2 h. The solvent was 
evaporated and the crude benzamidine was purified by HPLC (CI 8 reversed phase) 
eluting with 0.5% TFA in H2O/CH3CN to give the title compound. ES-MS 494 
(M+l). 



25 
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Example 635-640 

The following compounds were prepared according to the procedure previously 
5 described. 




This compound was obtained as a side product in the preparation of Example 322, 
described earlier, above. ES-MS 530 (M+H). 



The above description and illustrative examples show numerous compounds 
within the formula A-Q-D-E-G-J-X which are potent factor Xa inhibitors. The 
description and illustrative examples also show the variety of combinations and 
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substituents for each group A, Q, D, E, G, J and X which may be prepared according 
to the invention and be useful as factor Xa inhibitors. While, for example, compounds 
having the same A-Q structure but a variety of substituents or D-E-G and/or J-X 
structures and their substituents are described and shown, the description and 
5 illustrative examples are intended to show that compounds of the invention having a 
different A-Q structure can also have various combinations of D-E-G- and/or J-X 
structures, even though such compounds may not be illustrated in the examples. In 
other words, each group within the A-Q-D-E-G-J-X, as each is defined above with 
their substituents, may be varied and combined to form sub-genuses and compounds 
10 of the invention. The description and illustrative examples show such combinations 
and are not intended to limit the sub-genuses or compounds within the 
A-Q-D-E-G-J-X genus of the invention. 

Without further description, it is believed that one of ordinary skill in the art can, 
using the preceding description and the illustrative examples, make and utilize the 
compounds of the present invention and practice the claimed methods. It should be 
understood that the foregoing discussion and examples merely present a detailed description 
of certain preferred embodiments. It will be apparent to those of ordinary skill in the art 
that various modifications and equivalents can be made without departing from the spirit 
and scope of the invention. All the patents, journal articles and other documents discussed 
or cited above are herein incorporated by reference. 
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WHAT IS CLAIMED: 

1 . A compound of formula lb: 

A-Q-D-E-G-J-X (lb) 

where: 
5 A is selected from: 

(a) C,-C 6 -alkyl; 

(b) Cs-Cs-cycloalkyl; 

1 0 (c) -N(R' ,R 2 ), N(R ] ,R 2 )-C(=NR 3 )-, N(R ] ,R 2 )-C(=NR 3 )-N(R 4 )-, R 1 - 

C(=NR 3 )-, R'-C^NR^-NCR 4 )-; 

(d) phenyl, which is independently substituted with 0-2 R substitutuents; 

15 (g) naphthyl, which is independently substituted with 0-2 R substitutuents; 

(h) a monocyclic or fused bicyclic ring system having from 5 to 10 ring 
atoms, wherein 1-4 ring atoms of the ring system are selected from N, 
O and S, and wherein the ring system may be substituted with 0-2 R 
20 substitutuents; 

R is selected from: 

H, halo, -Ci-4alkyl, -C 2 -6alkenyl, -C 2 . 6 alkynyl, -C 3 -8cycloalkyl, 
-Co-4alkylC 3 _ 8 cycloalkyl, -CF 3 , -CN, -(CH 2 ) m -C0 2 R 1 , -(CH 2 ) m -C(=0)-N(R 1 , 

25 R 2 ), -(CH 2 ) m -C(=S)-N(R l , R 2 ), -N0 2 , -(CH 2 ) m -S0 2 N(R ] , R 2 ), -(CH 2 ) m -S0 2 R ! , 

-(CH 2 ) m NR ! R 2 , -(CH 2 ) m OR ] , -(CH 2 ) m -C(=NR 3 )-R\ -(CH 2 ) m -C(=NR 3 )- 
NCR^R 2 ), -(CH 2 ) m -N(R 4 )-C(=NR 3 )-N(R l ,R 2 ), and a 3-8 membered cyclic 
system containing from 1-4 heteroatoms selected from N, O and S, wherein 
from 1-4 hydrogen atoms on the heterocyclic ring system may be 

30 independently replaced with a member selected from the group consisting of 
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halo, Ci-C 4 -alkyl, -CN -C]. 4 alkyl, -C 2 -6alkenyl, -C 2 _ 6 alkynyl, -C 3 - 8 cycloaIkyl, 
-Co-4alkylC 3 -8cycloalkyl and -N0 2 ; 



m is an integer of 0-2; 

5 

R\R 2 , R 3 and R 4 are independently selected from the group consisting of: 
H, -(CH 2 ) 0 . 4 OR 5 , -(CH 2 ) 0 - 4 -CO 2 R\ -(CH 2 ) 0 - 4 N(-R\ -R 6 ), -d_ 4 alkyl, 
-C 2 _6alkenyl, -C 2 . 6 alkynyl, -C 3 -8cycloalkyl, -C 0 - 4 alkylC 3 - 8 cycloalkyl, 
-Co- 4 alkylaryl and -Co- 4 alkylheteroaryl, and a 3-8 membered cyclic system 
10 containing from 1-4 heteroatoms selected from N, O and S, wherein from 1-4 

hydrogen atoms on the heterocyclic ring system may be independently 
replaced with a member selected from the group consisting of halo, Ci-C 4 - 
alkyl, -CN -Ci_ 4 alkyl, -C 2 _6alkenyl, -C 2 - 6 alkynyl, -C 3 _ 8 cycloalkyl, 
-C 0 - 4 alkylC 3 -8cycloalkyl and -N0 2 ; or 

15 

R 1 and R 2 , or R 2 and R 3 taken together can form a 3-8 membered cycloalkyl or 
a heterocyclic ring system, wherein the heterocyclic ring system may have 
from 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain 
from 1-4 heteroatoms selected from N, O and S, where the hydrogen atoms on 
20 the heterocyclic ring system may be independently replaced with a member 

selected from the group consisting of halo, Ci-C 4 -alkyl, -CN, -C0 2 R\ -Ci- 
4 alkyl, -C 2 . 6 alkenyl, -C 2 _ 6 alkynyl, -C 3 . 8 cycloalkyl, -Co- 4 alkylC 3 - 8 cycloalkyl and 
-N0 2 ; 



25 R 5 and R 6 are independently selected from the group consisting of: 

H, -Ci- 4 alkyl, -C 2 . 6 alkenyl, -C 2 . 6 alkynyl, -C 3 -8cycloalkyl, -C 0 -4alkylC 3 . 
scycloalkyl, -C 0 -4alkylaryl and -Co-4alkylheteroaryl, wherein from 1-4 hydrogen 
atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 

30 halo, -C N4 alkyl, -C 2 . 6 alkenyl, -C 2 . 6 alkynyl, -C 3 . 8 cycloalkyl, -C 0 - 4 alkylC 3 . 

8 cycloalkyl, -CN, and -N0 2 ; or 
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R" and R 6 taken together can form a 3-8 membered cycloalkyl or a 
heterocyclic ring system, wherein the heterocyclic ring system may have from 
3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain from 
5 1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms 

on the heterocyclic ring system may be independently replaced with a member 
selected from the group consisting of halo, -C|-C 4 -alkyl, -CN -Ci^alkyl, -C 2 . 
6 alkenyl, -C 2 , 6 alkynyl, -C 3 -8cycloalkyl, -Co- 4 alkylC3-8cycloalkyl and -N0 2 ; 

10 Q is a member selected from the group consisting of: 

a direct link, -CH 2 -, -C(=0)-, -O-, -N(R 7 )-, -N(R 7 )CH 2 -, - CH 2 N(R 7 ) -C(=NR 7 )-, 
-C(=0)-N(R 7 )-, -N(R 7 )-C(=0)-, -S-, -SO-, -S0 2 -, -S0 2 -N(R 7 )- and -N(R 7 )-S0 2; 



R 7 is selected from: 

15 H; -Ci-4-alkyl; -C 0 -4-alkylaryl; -C 0 - 4 -alkyl-heteroaryl; -Ci- 4 -alkyl-0-Ci_ 4 -alkyl, 

-C,. 4 -alkyl-N(-Ci-4-alkyl, -C,. 4 -alkyl); -C,. 4 -alkyl-C(=0)-0-C l . 4 -alkyl, and -C,_ 
4 -alkyl-C(=0)-N(-C , _ 4 -alkyl, -C , - 4 -alkyl); 



D is a direct link or is a member selected from the group consisting of: 
20 (a) phenyl, which is independently substituted with 0-2 R la substitutuents; 

(b) naphthyl, which is independently substituted with 0-2 R la 
substitutuents; and 

(c) a monocyclic or fused bicyclic heterocyclic ring system having from 5 
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are selected 

25 from N, O and S, and wherein the ring system may be subsituted from 

0-2 R ,a substitutuents; 



R ,a is selected from: 

halo, -C|. 4 alkyl, -C 2 -6alkenyl, -C 2 -6alkynyl, -Cj.scycloalkyl, -Co- 4 alkylC3- 
30 scycloalkyl, -CN, -N0 2 , -(CH 2 ) n OR 2a , -(CH 2 ) n NR 2a R 3a , -(CH 2 ) n C0 2 R 2a , 

-(CH 2 ) n CONR 2a R 3a , -S0 2 NR 2a R 3a , -S0 2 R 2a , -CF 3 , and a 5-6 membered 
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aromatic heterocyclic system containing from 1-4 heteroatoms selected from 
N, O and S, wherein from 1-4 hydrogen atoms on the aromatic heterocyclic 
system may be independently replaced with a member selected from the group 
consisting of halo, -Ci_ 4 alkyl, -C2-6alkenyl, -C 2 _ 6 alkynyl, -C 3 -8cycloalkyl, -C 0 - 
5 4 alkylC 3 . 8 cycloalkyl, -CN and -N0 2; 

R 2a and R 3a are independently selected from the group consisting of: 

H, -Cj. 4 alkyl, -C 2 - 6 alkenyl, -C 2 -6alkynyl, -C3,scycloalkyl, -C 0 -4alkylC 3 - 
gcycloalkyl, -C 0 - 4 alkylaryl and -Co-4alkylheteroaryl, wherein from 1-4 hydrogen 
1 0 atoms on the ring atoms of the phenyl and naphthyl moieties may be 

independently replaced with a member selected from the group consisting of 
halo, -Ci, 4 alkyl, -C 2 -6alkenyl, -C 2 -6alkynyl, -C3-scycloalkyl, -Co- 4 alkylC 3 . 
scycloalkyl, -CN and -N0 2 ; 

15 n is an integer of 0-2; 

E is a direct link or a member selected from the group consisting of: 
-Ci-2-alkyl-, -S-, -SO-, -S0 2 -, -O-C 0 -i-alkyl-, -C 0 -i-alkyl-O-, -C 0 -i-alkyl-N(-R 8 )-, 
-N(-R 8 )-Co-i-alkyl-, -C 0 -i-alkyl-C(=O)-N(-R 8 )-C 0 -i-alkyl, 
20 -C 0 -i-alkyl-N(-R 8 )-C(=O)-C 0 -i-alkyl-, and - C 0 -i-alkyl-N(-R 8 )-C(-O)-N(- 
R 8 )-C 0 -i-alkyl-; 

R 8 is a member selected from the group consisting of: 

H; -CM-alkyI; -C 0 -4-alkylaryl; -C 0 - 4 -alkyl-heteroaryl; -C N4 -alkyl-OR 2b , -d. 
25 4 -alkyl-N(-R 2b , -R 3b ); -Ci- 4 >alkyl-C(-0)-OR 2b ; -C!. 4 -alkyl-C(=0)-N(-R 2b , 

-R 3b ); -C 0 - 4 -alkyl-C(=O)-R 2b ; and -C 0 - 4 -alkyl-SO 2 -R 2b ; 

R 2b and R 3b are each a member independently selected from the group consisting of: 
H, -C,. 4 -alkyl, -Ci. 4 -alkyl-CO 2 -C 0 - 4 -alkyl, -C 0 -4-alkyl-aryl; -Co- 
30 4 -alkyl-heterocyclic group, and R 2b and R 3b together with the N atom to which 

they are attached can form a 5-8 membered heterocyclic ring containing 1-4 
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heteroatoms selected from N, O and S, wherein the heterocyclic ring may be 
substituted with 0-2 R lc groups; 

R lc is a member selected from the group consisting of: 

Halo; -C.4-alkyl; -CN, -N0 2 ; -C(=0)-N(-R 2c , -R 3c ); -C(=0)-OR 2t ; 
-(CH 2 ) q -N(-R 2c , -R 3c ); -SO,-N(-R 2c , -R 3c ); -S0 2 R 2c ; -CF 3 and -(CH 2 ) q -OR 2c ; 

R 2c and R 3c are each independently a member selected from the group consisting of: 
H; -Ci_4-alkyl and -Ci- 4 -alkyl-aryl; 

q is an integer of 0-2; 



G is a member selected from the group consisting of: 

(a) C2-alkenyl or C3_g-cycloalkenyl, wherein the alkenyl and cycloalkenyl 
15 attachment points are the alkenyl carbon atoms and wherein the -C2- 

alkenyl or -C3-s-cycloalkenyl are substituted with 0-4 R ld groups; 

(b) a phenylene group wherein the ring carbon atoms of the phenylene 
group are substituted with 0-4 R ld groups; 



(d) a 3-8 membered a saturated, partially unsaturated or aromatic 

monocyclic ring system containing 1-4 heteroatoms selected from N, O 
and S, wherein 0-2 ring atoms of the heterocyclic ring may be 
substituted with 0-4 R ld groups; and, 

(d) an 8-10 membered fused cyclic system, containing 0-4 heteroatoms 

selected from N, O and S, wherein 0-2 ring atoms of the fused bicyclic 
ring system may be substituted with 0-4 R ld groups; 



30 R ld is a member selected from the group consisting of: 
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H, halo; -CF 3 ; -OCF 3 , -OCF 2 H, -OCFH 2 , -OCH 2 CF 3 , -OCF 2 CF 3 , C,. 6 -alkyl, 
carbocylic aryl, -CN; -N0 2 ; -(CH 2 ) 0 -6-NR 2d R 3d ; -(CH 2 ) 0 - 6 -OR 2d ; -OH, 
-OC,- 6 alkyl, -0-(CH 2 ),. 6 OR 2d ; -0-(CH 2 ),. 6 -NR 2d R 3d ; -N(R 5a )-(CH 2 ) 1 . 6 -OR 2d ; 
-N(R 5a )-(CH 2 ),. 6 -N(R 2d ,R 3d ); -(CH 2 ) 0 -6-C(=O)-O-R 2d ; 
5 -(CH 2 ) 0 .6-C(=O)-N(R 2d ,R 3d ); -0-(CH 2 ),. 6 -C(=0)-0-R 2d ; 

-0-(CH 2 ),. 6 -C(=0)-N(R 2d ,R 3d ); - N(R 5a )-(CH 2 ),. 6 -C(=0)-0-R 2d ; 
- N(R 5a )-(CH 2 ),. 6 -C(=0)-N(R 2d ,R 3d ); -N(-(CH 2 ),. 6 -OR 2d ) 2 ; -N(-(CH 2 ),. 6 - 
N(R 2d ,R 3d )) 2 ; -(CH 2 ) 0 . 6 -SO 2 NR 2d R 3d ; -(CH 2 ) 0 -6-SO 2 R 2d ; -(CH 2 ) 0 . 
6 -N(R 5a )-C(=0)-R 2d ; -(CH 2 ) 0 -6-N(R 5a )-SO 2 -R 2d , -(CH 2 ) 0 . 6 - 

10 C(=NR 2d )-N(R 3d ,R 4d ); -(CH 2 ) 0 - 6 -N(R 5a )C(=NR 2d )-N(R 3d ,R 4d ); -(CH 2 ) 0 - 6 - 

N(R 5a )C(=NR 2d )-R 4d ; -0-(CH 2 ),. 6 -S0 2 NR 2d R 3d ; -0-(CH 2 ),. 6 -S0 2 R 2d ; -O- 
(CH 2 ),. 6 -N(R 5a )-C(=0)-R 2d ; -0-(CH 2 ),. 6 -N(R 5a )-S0 2 -R 2d , -0-(CH 2 ),. 6 - 
C(=NR 2d )-N(R 3d ,R 4d ); -0-(CH 2 ) 1 . 6 -N(R 5a )C(=NR 2d )-N(R 3d ,R 4d ); -0-(CH 2 ),. 6 - 
N(R 5a )C(=NR 2d )-R 4d ; -N(R 5d )-(CH 2 ),. 6 -S0 2 NR 2d R 3d ; -N(R 5d )-(CH 2 ),_ 

15 6-S0 2 R 2d ; -N(R 5d )-(CH 2 ),. 6 -N(R 5a )-C(=0)-R 2d ; -N(R 5d )-(CH 2 ),. 

6 -N(R 5a )-S0 2 -R 2d , -N(R 5d )-(CH 2 ),. 6 -C(=NR 2d )-N(R 3d ,R 4d );-N(R 5d )-(CH 2 ),. 6 - 
N(R 5a )C(=NR 2d )-N(R 3d ,R 4d ); -N(R 5d )-(CH 2 ),. 6 -N(R 5a )C(=NR 2d )-R 4d ; and a 3-8 
membered cyclic system containing from 1-4 heteroatoms selected from N, O 
and S, wherein from 1-4 hydrogen atoms on the heterocyclic ring system may 

20 be independently replaced with a member selected from the group consisting 

of halo, Ci-C 4 -alkyl, -CN -Ci_ 4 alkyl, -C 2 . 6 alkenyl, -C 2 .6alkynyl, 
-C 3 _8cycloalkyl, -C 0 -4alkylC 3 -8cycloalkyl and -N0 2 ; 



R 3a , R" , R , R and R J are each independently a member selected from the group • 
25 consisting of: 

H, C|.6-alkyl and C,. 6 -alkylaryl, -CN; -N0 2 ; or 



R- d and R, or R 3d and R 4d taken together with the N atoms they are 
independently attached form a 3-8 membered saturated, partially unsaturated 
30 or aromatic heterocyclic ring; 
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J is a direct link or is a member selected from the group consisting of: 

-N(-R 9 )-C(=0)-; -C(=0)-N(-R 9 )- ; -O-; -S-; -SO-; -SO,-; -S02N(R9)-, -CH 2 - ; 
-N(-R 9 )-; and -N(-R 9 )-S0 2 -; 

5 R 9 is a member selected from the group consisting of: 

H; -Ci-4-alkyl; -C 0 -4-alkylaryl; -C 0 -4-alkyl-heteroaryl; -C,. 4 -alkyl-OR 6a , -C|. 
4 -alkyl-N(-R 6a , -R 6b ); -C,_ 4 -alkyl-C(=0)-OR 6 \ and -C,.4-alkyl-C(=0)-N(-R 6a , 
-R 6b ); 

10 R 6a andR 6b are each a member independently selected from the group consisting of: 
H and -Ci- 6 -alkyl; 



15 



X is a member selected from the group consisting of: 
(a) phenyl substituted with 0-3 R le groups; 



(b) naphthyl substituted with 0-3 R Ie groups and 



(c) a 6-membered aromatic heterocyclic ring system containing 1-3 N 
atoms and having 0-3 ring atoms substituted with 0-3 R le groups; and 

20 

(d) an 8-10 membered fused bicyclic ring system containing 1-4 
heteroatoms selected from N, O and S and 0-3 ring atoms of the fused 
heterocyclic bicyclic ring system are substituted with 0-3 R le groups; 



25 R le is a member independently selected from the group consisting of: 

Halo; CF 3 ; -Ci_ 4 -alkyl; carbocyclic aryl; -C 0 -2-alkyl-CN; -0-R 2e ; 

-C 0 -2-alkyl-C(=O)-O-R 2e ; -C0-2- alkyl-C(=0)-N(R 2e , R 3e ); -C 0 -2-alkyl-NO 2 ; 

-C 0 - 2 -alkyl-N(R 2e , R 3e ); -C 0 -2-alkyl-SO 2 -N(R 2e , R 3c ); -Co-2-alkyl-S0 2 -R 2e ; 

trihaloalkyl; -O-C 0 - 2 -alkyI-O-R 2e ; -C 0 - 2 -alkyl-O-R 2e ; -O-d^-alkyl- 
30 C(=0)-N(R 2e , R 3e ); -0-C,. 4 -alkyl-C(-0)-0-R 2e ; -C 0 -2-alkyl-N(R 2e )-C(=O)-R 3e ; 

-C 0 -2-alkyl-N(-R 2e )-SO 2 -R 3e ; -CH 2 -N(R 2e )-C(=0)-R 3e ;-CH 2 -N(R 2e )-S0 2 -R 3e ; 



WO 01/64642 



PCT/US01/06247 



304 

-(CH 2 )o- 6 -NR 2e R 3e ; -C(=0)-N(R 2e ,R 3e ); -N(-(CH 2 ),_ 6 -OR 2e ) 2 ; -N(R ,0 )-(CH 2 ),_ 
c -OR 2e ; -N(R 10 )-C(=O)-R 2e ; -N(R 10 )-SO 2 -R 2e ; -C(=N(R ,0 ))-N(R 2e ? R 3e ); and a 
-(CH 2 )o-6-5-6 membered saturated, partially unsaturated or aromatic 
heterocyclic ring containing 1-4 heteroatoms selected from N, O and S; 

5 

R 10 , R 2e and R 3e are each independently a member selected from the group consisting 
of: 

H; -Ci-4-alkyl; -C 0 - 2 -alkyl-O-R lg ; -C 0 - 2 -alkyl-N(-R lg , -R 2g );-C,_ 
4-alkyl-carbocyclic aryl; -Ci-4-alkyl-heterocyclic; and R 10 and R 2e , or R 2e and 
10 R 3e together with the N atom to which they are attached can form 5-8 

membered heterocyclic ring containing 1-4 heteroatoms selected from N, O 
and S which can be substituted with 0-2 R lg groups; 

R 1§ and R 2g are indepedently a member selected from the group of: 
15 H; halo; -Ci-4-alkyl, a carbocyclic aryl group ; a saturated, partially unsaturated 

or aromatic heterocyclic group; -CN; -C(==0)-N(R 3g )R 4g ; -C(=0)-OR 3g ; -N0 2 ; 
-(CH 2 ) p -NR 3g R 4g ; -S0 2 NR 3§ R 4g ; -S0 2 R 3g ; -CF 3 ; and -(CH 2 ) p OR 3g ; 

p is an integer of 0-2; 

20 

R 3g and R 4g are each independently selected from the group consisting of: 
H; Ci-4-alkyl and -Co-4-alkyl-carbocyclic aryl; 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
25 prodrug derivatives thereof. 



2. A pharmaceutical composition for preventing or treating a condition in a 
mammal characterized by undesired thrombosis comprising a pharmaceutically 
acceptable carrier and a therapeutically effective amount of a compound of claim 1. 
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3. A method for preventing or treating a condition in a mammal characterized by 
undesired thrombosis comprising administering to said mammal a therapeutically 
effective amount of a compound of claim 1. 

4. The method of claim 4, wherein the condition is selected from the group 
5 consisting of: 

acute coronary syndrome, myocardial infarction, unstable angina, refractory 
angina, occlusive coronary thrombus occurring post-thrombolytic therapy or 
post-coronary angioplasty, a thrombotically mediated cerebrovascular 
syndrome, embolic stroke, thrombotic stroke, transient ischemic attacks, 

10 venous thrombosis, deep venous thrombosis, pulmonary embolus, 

coagulopathy, disseminated intravascular coagulation, thrombotic 
thrombocytopenic purpura, thromboangiitis obliterans, thrombotic disease 
associated with heparin-induced thrombocytopenia, thrombotic complications 
associated with extracorporeal circulation, thrombotic complications 

1 5 associated with instrumentation, and thrombotic complications associated with 

the fitting of prosthetic devices. 

5. A method for inhibiting the coagulation of a biological sample comprising the 
step of administering a compound of claim 1. 

20 
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